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Abstract 
BACKGROUND: The prevalence of protein-energy malnutrition in older adults is 
reported to be as high as 60% and is associated with poor health outcomes. 
Inadequate feeding assistance and mealtime interruptions may contribute to 
malnutrition and poor nutritional intake during hospitalisation. Despite being widely 
implemented in practice in the United Kingdom and increasingly in Australia, there 
have been few studies examining the impact of strategies such as Protected 
Mealtimes and dedicated feeding assistant roles on nutritional outcomes of elderly 
inpatients.  
 
AIMS: The aim of this research was to implement and compare three system-level 
interventions designed to specifically address mealtime barriers and improve energy 
intakes of medical inpatients aged ≥65 years. This research also aimed to evaluate 
the sustainability of any changes to mealtime routines six months post-intervention 
and to gain an understanding of staff perceptions of the post-intervention mealtime 
experience. 
 
METHODS: Three mealtime assistance interventions were implemented in three 





An action research approach was used to carefully design and implement the three 
interventions in partnership with ward staff and managers. Significant time was spent 
in consultation with staff throughout the implementation period to facilitate 
ownership of the interventions and increase likelihood of successful implementation. 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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A pre-post design was used to compare the implementation and nutritional outcomes 
of each intervention to a pre-intervention group. Using the same wards, eligible 
participants (medical inpatients aged ≥65 years) were recruited to the pre-
intervention group between November 2007 and March 2008 and to the intervention 
groups between January and June 2009. The primary nutritional outcome was daily 
energy and protein intake, which was determined by visually estimating plate waste 
at each meal and mid-meal on Day 4 of admission. Energy and protein intakes were 
compared between the pre and post intervention groups. Data were collected on a 
range of covariates (demographics, nutritional status and known risk factors for poor 
food intake), which allowed for multivariate analysis of the impact of the 
interventions on nutritional intake.  
 
The provision of mealtime assistance to participants and activities of ward staff 
(including mealtime interruptions) were observed in the pre-intervention and 
intervention groups, with staff observations repeated six months post-intervention. 
Focus groups were conducted with nursing and allied health staff in June 2009 to 
explore their attitudes and behaviours in response to the three mealtime 
interventions. These focus group discussions were analysed using thematic analysis.  
 
RESULTS: A total of 254 participants were recruited to the study (pre-intervention: 
n=115, AIN-only: n=58, PM-only: n=39, PM+AIN: n=42). Participants had a mean 
age of 80 years (SD 8), and 40% (n=101) were malnourished on hospital admission, 
50% (n=108) had anorexia and 38% (n=97) required some assistance at mealtimes. 
Occasions of mealtime assistance significantly increased in all interventions 
(p<0.01). However, no change was seen in mealtime interruptions. No significant 
difference was seen in mean total energy and protein intake between the pre-
intervention and intervention groups. However, when total kilojoule intake was 
compared with estimated requirements at the individual level, participants in the 
intervention groups were more likely to achieve adequate energy intake (OR=3.4, 
p=0.01), with no difference noted between interventions (p=0.29). Despite small 
improvements in nutritional adequacy, the majority of participants in the intervention 
groups (76%, n=103) had inadequate energy intakes to meet their estimated energy 
requirements. Patients with cognitive impairment or feeding dependency appeared to 
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gain substantial benefit from mealtime assistance interventions. The increase in 
occasions of mealtime assistance by nursing staff during the intervention period was 
maintained six-months post-intervention. 
 
Staff focus groups highlighted the importance of clearly designating and defining 
mealtime responsibilities in order to provide adequate mealtime care. While the 
purpose of the dedicated feeding assistant was to increase levels of mealtime 
assistance, staff indicated that responsibility for mealtime duties may have merely 
shifted from nursing staff to the assistant. Implementing the multidisciplinary 
interventions empowered nursing staff to “protect” the mealtime from external 
interruptions, but further work is required to empower nurses to prioritise mealtime 
activities within their own work schedules. Staff reported an increase in the profile of 
nutritional care on all wards, with additional non-nutritional benefits noted including 
improved mobility and functional independence, and better identification of 
swallowing difficulties. 
  
IMPLICATIONS: The PhD research provides clinicians with practical strategies to 
immediately introduce change to deliver better mealtime care in the hospital setting, 
and, as such, has initiated local and state-wide roll-out of mealtime assistance 
programs. Improved nutritional intakes of elderly inpatients was observed; however 
given the modest effect size and reducing lengths of hospital stays, better nutritional 
outcomes may be achieved by targeting the hospital-to-home transition period. 
Findings from this study suggest that mealtime assistance interventions for elderly 
inpatients with cognitive impairment and/or functional dependency show promise.  
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Assistant in nursing (AIN): an unlicensed health worker who provides nursing care 
activities under the direction and supervision of a registered nurse; similar to a 
Health Care Assistant in the United Kingdom or Certified Nursing Assistant in the 
United States of America.  
Estimated energy requirements: level of energy intake from food that will balance 
energy expenditure (including physical activity and thermogenic effect of food). 
Feeding dependency: needing assistance with meals at any level (according to the 
Katz Activities of Daily Living (ADL) Index; i.e. “Do you require assistance from 
another person to feed yourself?”), from set-up with meals (opening packages, 
moving meal items within easy reach of the patient) to full feeding assistance 
(moving food onto cutlery and placed into the mouth). 
Functional dependency (or ADL dependency): needing assistance from another 
person with one or more of the following tasks: bathing, dressing toileting, feeding, 
mobilising, and transferring; assessed using Katz ADL index  
Interpretivism: the view taken in qualitative research where that there are multiple 
realities which are constructed by the experiences and beliefs of individuals and 
groups; research aims to understand the reality as experienced by the participant/s. 
Malnutrition: a state of nutrition in which a deficiency or excess (or imbalance) of 
energy, protein, and other nutrients causes measurable adverse effects on tissue/body 
form (body shape, size and composition) and function and clinical outcomes [1]. 
Oral nutrition support: commercial mixed-nutrient supplement drinks. 
Resting energy expenditure: the level of energy that is required by the body during 
resting conditions. 
Thematic analysis: is a method for identifying, analysing and reporting patterns (or 
themes) across a qualitative dataset   
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Chapter 1: Literature Review 
This chapter reviews current evidence and practice supporting nutrition and mealtime 
interventions to address malnutrition in elderly hospital patients. The literature 
review is divided into five main sections.  Section 1.1 introduces the problem of 
malnutrition in elderly hospital patients. The aims and methods of the literature 
review are presented in Section 1.2.  
 
The literature review aims to answer three key questions: 
 What cultural barriers within the hospital system impact on the nutritional 
intake in elderly hospitalised patients? (Section 1.3) 
 How should complex system-level interventions be designed and 
implemented to most effectively change practice? (Section 1.4) 
 What system-level interventions have been shown to address cultural 
barriers within the hospital system and improve nutritional and clinical 
outcomes in elderly patients? (Section 1.5) 
Section 1.6 highlights the implications from the literature and develops the 
conceptual framework for the study. This chapter concludes with the research 
questions and aims of the PhD research (Section 1.7). 
 
1.1 BACKGROUND  
This section of the literature review introduces the problem of malnutrition in elderly 
hospital patients by providing a brief overview of the prevalence, consequence and 
risk factors for malnutrition in this patient group. This section concludes with a 
summary of the evidence for treating malnutrition, which highlights gaps in current 
knowledge and the pressing need for more research into the effectiveness of nutrition 
intervention in this group of vulnerable patients.  
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1.1.1 Definition of malnutrition 
A generally accepted definition of malnutrition is  
“A state of nutrition in which a deficiency or excess (or imbalance) of energy, 
protein, and other nutrients causes measurable adverse effects on tissue/body 
form (body shape, size and composition) and function and clinical outcomes” [1]. 
The broad nature of this definition encompasses problems of over-nutrition 
(increasingly seen in developed countries) through to starvation, more commonly 
associated with conditions in third-world countries.  Recent debate by nutrition 
experts has led to attempts to refine the definition of malnutrition to distinguish 
between cachexia (“complex metabolic syndrome associated with underlying illness 
and characterized by loss of muscle, with or without loss of fat mass” [2]), 
sarcopaenia (low muscle mass, low muscle strength and poor body performance 
related to age or other causes [3]) and starvation (inadequate consumption of 
nutrients). 
 
For the purpose of this thesis, the term malnutrition refers to disease-related protein-
energy malnutrition which, in elderly hospital patients, often presents as a 
combination of cachexia, sarcopaenia and starvation due to the complex relationship 
between age, disease, and nutrient intake, absorption and losses. 
 
1.1.2 Prevalence and significance of malnutrition  
One third of patients in Australian and New Zealand hospitals are malnourished, 
according to two recent cross-sectional studies (n=3122 and n=2208) [4, 5]. This is 
consistent with international findings, with a 2008 review of 18 observational studies 
from North American and European hospitals (n=10327) reporting that 31% of 
inpatients are malnourished [6]. Malnutrition impairs all body systems including the 
immune system, skeletal and visceral muscle function (e.g. respiratory and cardiac 
function) and gastrointestinal system (due to destruction of visceral muscle integrity, 
in addition to cytokines impacting on gastric emptying) [7-9] which has a significant 
effect on mortality, morbidity and healthcare utilisation of the malnourished person 
even when disease severity, co-morbidities and other confounders are accounted for 
(as outlined in Table 1.1, page 5).  
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Table 1.1. Consequences of malnutrition and/or poor nutritional intake in hospitalised patients
1 
 Population  Effect size 
Mortality In-hospital mortality n=709 (mean age 51), Brazil [10] OR 1.9 (95%CI 1.0- 3.4) 
n=497 (mean age 74), United States [11] RR 8.0 (95%CI 2.8 – 22.6) 
n=414 (mean age 85), Israel [12] OR 1.6 (95%CI 1.2 – 2.2) 
n=370 (mean age 79), Italy [13] 
 
OR 1.87 (95%CI 1.2 – 2.9) 
Post-discharge 
mortality 
n=819 (median age 65), Australia [14] “Independent predictor of mortality p<0.0005” (hazard ratio 
not presented) (at 12 months) 
n=818 (mean age 52), Singapore [15] HR 4.4 (95% CI 3.3 – 6.0) (at 3 years) 
n=660 (mean age 73) United States [16] OR 2.3 (95%CI 1.4 – 3.9) (at 12 months) 
n=497 (mean age 74), United States [11] RR 2.9 (95%CI 1.4 – 6.1) 
n=369 (mean age 80), United States [17] OR 3.3 (95%CI 1.5 – 7.0)  (at 90 days) 
OR 2.8 (95%CI 1.5 – 5.5)  (at 12 months) 
Note: effect only seen in those with severe malnutrition. 
n=286 (mean age 74), United States [18] RR 2.4 (95%CI 1.6 – 3.6) (at 12 months) 
n=205 (mean age 75), Sweden [19] OR 2.8 (95%CI 1.3 – 4.2)  (at 9 months)  
Note: effect dependent on medical diagnosis 
  
 Chapter 1: Literature Review 6 
 Population  Effect size 
Morbidity Nosocomial infection n=1831 (mean age 52), United States/China [20] OR 1.5 (95%CI 1.1 – 1.9) 
(for every increase in NRS-2002 score (0-7)) 
n=1637 (mean age 61), France [21] “Significant associated to risk of infection, p=0.03” (OR not 
presented) 
n=185 (mean age 82), France [22] OR 1.002 (95% CI 1.001-1.002) (for every 4.18kJ 
decreases in energy intake/day during hospitalisation) 
Pressure ulcers n=2208 (mean age 66), Australia [23] OR 2.6 (95%CI 1.8-3.5) 
n=286 (age >55 years), United States [24] OR 2.2 (95%CI 1.1 – 4.5) 




n=1831 (mean age 52), United States/China [20] OR 1.3 (95%CI 1.0 – 1.6) 
(for every increase in NRS-2002 score (0-7)) 
n=709 (mean age 51), Brazil [10] OR 1.6 (95%CI 1.1 – 2.4) 
n=586 (mean age 74), United States [26] OR 3.6 (95%CI 1.5 – 8.6) (life-threatening complications) 
Functional decline
2
 n=615 (mean age 80), Australia [27] OR 2.2 (0.9 – 5.4) (during hospitalisation) 
n=497 (mean age 74), United States [11] RR 2.3 (95%CI 1.1 – 4.6) (on hospital discharge) 
n=369 (mean age 80), United States [17] OR 2.8 (95%CI 1.1 – 7.4) (at 3 months) 
Note: effect only seen in those with severe malnutrition. 
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 Population  Effect size 
Healthcare 
utilisation 
Increased length of 
hospital stay (LOS) 
n=1306 (mean age 84), France [28] OR 2.5 (95%CI 1.1 – 9.6) (risk of LOS >average for 
diagnosis related group) 
Note: malnutrition not associated with risk of LOS >30 days 
n=709 (mean age 51), Brazil [10] Well nourished: OR 0.7 (95%CI 0.6 – 0.8) 
Note: unclear how LOS variable was categorised into binary outcome 
n=207 (mean age 74), Portugal [29] OR 2.3 (95%CI 1.0 – 4.9) (risk of LOS >8 days) 
Increased risk of 
hospital readmission 
n=818 (mean age 52), Singapore [15] RR 1.3 (95% CI 1.0 – 1.8) (at 6 months) 
n=204 (mean age 74), Israel [30] β =0.61 (p=0.001) (for every increase in NRI, decrease in 
no. of days hospitalised 3 months post-admission) 
n=142 (mean age 74), Australia [31] OR 12.7 (95%CI 2.3 – 70.7) (at 6 months) 
Admission to 
residential aged care 
facility  
n=427 (mean age 85), France [32] OR 2.5 (95%CI 1.4 – 4.6) (on discharge) 
n=369 (mean age 80), United States [17] OR 3.2 (95%CI 1.1-9.9) (at 12 months) 
Note: effect only seen in those with severe malnutrition 
OR: odds ratio, RR: risk ratio, CI: confidence interval, NRS-2002: Nutrition Risk Screening tool [33], LOS: length of stay
 
1
Studies published from 1990 with multivariate analysis of relationship between malnutrition and outcome (with normal nutritional status as referent unless otherwise stated). 
2
Definition of functional decline: reduced ability to undertake usual activities of daily living 
Note: criteria used to diagnose malnutrition differed between studies (including both subjective and validated assessments of malnutrition). 
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The burden of malnutrition on the healthcare system is high, due to increased 
morbidity and higher utilisation of health services by malnourished patients (Table 
1.1, page 5). For example, a study of 1996 community-dwelling adults over a six 
month period found that people with malnutrition have more hospital admissions 
(13% admitted to hospital vs. 5%, p<0.001), general practitioner visits (19 vs. 9 
visits, p<0.001) and longer hospital stays (6.2 vs. 3.3 days, p<0.001), compared with 
a well-nourished group [34]. In a study of 818 hospital inpatients in Singapore, the 
average cost of malnourished patients was 24% higher than for those who were well-
nourished, with the effect of malnutrition on healthcare costs sustained when 
accounting for disease severity (using diagnosis-related group) [15]. The mean cost 
of pressure ulcers attributable to malnutrition in Queensland Health facilities for 
2002-2003 was estimated to be approximately $AU13 million per year [35].  This 
estimate does not consider other malnutrition-related complications, such as hospital-
acquired infections and delayed recovery, suggesting that the total cost of 
malnutrition is much higher than this figure.  Using data on health-care utilisation by 
people with malnutrition, Elia et al. [36] estimated that the cost of malnutrition in the 
United Kingdom is in excess of £13 billion ($AU23 billion) per year, which has been 
extrapolated to €170 billion ($AU230 billion) per year across Europe [37].  An 
earlier report by Elia et al. [38] stated that 50% of the cost of treating malnutrition 
can be attributed to the care of malnutrition in hospitalised patients, particularly in 
the elderly. 
 
Rationale for targeting elderly hospital patients for nutrition intervention 
There is a clear association between increasing malnutrition risk and age, with the 
prevalence of malnutrition in elderly hospital patients reported to be as high as 85% 
(in a systematic review of 26 studies conducted in 2003 by Stratton et al. [9]), with 
the large variation in reported malnutrition prevalence due different methods used to 
assess nutritional status [39]. Increased risk of malnutrition with increasing age has 
been confirmed in four recent observational studies [4, 5, 15, 40]. In their multi-
centre study of 1886 German hospital patients conducted in 2006, Pirlich et al. found 
that the likelihood of malnutrition increased each year (OR 1.04), with a malnutrition 
prevalence of >44% in those aged >70 years, compared to <20% for those aged 70 
years or less [40]. Similar findings were reported in the 2003 Queensland study of 
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2208 hospital patients where patients aged less than 60 years were significantly less 
likely to be malnourished (OR 0.6; compared to those aged 61 to 80 years), while the 
oldest patient group (aged over 80 years) had the highest likelihood of being 
malnourished (OR 1.7, compared to those aged 61-80) [5]. More recently, Agarwal 
et al named age as an important risk factor for malnutrition in their 2010 study of 
3122 hospital patients across Australia and New Zealand [4].  
 
As elderly people are at increased risk of malnutrition and account for approximately 
50% of hospital patients in Australia [41], they represent a large and vulnerable 
patient group who may benefit from nutritional intervention during hospitalisation. 
Experts predict a rise in the number of malnourished elders [36], due to demographic 
ageing, increasing prevalence of chronic diseases and increased life expectancy [41]. 
At any one point in time, most malnourished elders are based within the community 
sector (93%), rather than hospitals (2%) or residential aged care facilities (5%) [36]. 
However, identifying and providing targeted nutritional intervention to malnourished 
community-dwelling elders is logistically difficult. In contrast, the hospital setting 
provides a key opportunity for identifying malnutrition and initiating intervention to 
prevent nutritional decline in this at risk patient group, which can then be continued 
in the community setting after hospital discharge [34, 36, 42]. 
 
As outlined previously, malnutrition presents a significant burden to the healthcare 
system, with increased hospital length of stay, readmissions and utilisation of 
community health services, resulting in a “disproportionally large expenditure” on 
malnutrition in the elderly population [43].  This burden on the healthcare system 
may in part be due to a “malnutrition-hospitalisation” cycle (Figure 1.1, 10; similar 
to the malnutrition-infection cycle described by Keusch [44]).  
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Figure 1.1. Malnutrition-hospitalisation cycle 
 
Hospitalisation itself presents a number of risk factors for developing malnutrition, 
resulting in poor food intake during admission (to be discussed in Section 1.1.3, 
below). Elderly people are less able to compensate for poor intake and regain weight 
[44], and therefore, are less able to recover after a period of undernutrition in hospital 
[46]. This was observed in a cohort study of 306 Taiwanese hospital patients, where 
one-fifth of elderly people remained malnourished six months after hospitalisation 
[46]. With malnutrition increasing the risk of adverse health outcomes and hospital 
readmission (Table 1.1, page 5), a spiral of declining nutritional status and overall 
health may develop, driven by repeated hospital admissions. Therefore, delivery of 
effective short-term nutritional intervention to elderly people during the hospital 
admission presents a key opportunity to halt or slow the “malnutrition-
hospitalisation” cycle and consequently improve health and economic outcomes for 
this vulnerable patient group. For this reason, elderly people (most commonly 
classified as people aged 65 years and over) in the acute hospital inpatient setting 
will be the target group for this PhD research. 
 
1.1.3 Risk factors for malnutrition  
Three main causes of malnutrition have been described: reduced intake of food, 
increased nutrient losses (through wounds or gastrointestinal tract) and elevated 
nutritional requirements associated with specific disease states [7, 8]. Reduced food 
intake can further compound problems of increased nutrient losses and/or elevated 









Risk of poor 
health 
outcomes 
 Chapter 1: Literature Review 11 
food intake during hospitalisation has been widely reported, with the largest nutrition 
survey in Australian and New Zealand hospitals (n=3122) reporting that almost half 
of hospital patients consume less than half their meal [4]. Similar findings have been 
reported in another large international study (n=16290) [47].  
 
Sixteen observational studies have examined the dietary intake of elderly inpatients 
(see Table 1.2, page 12; more detailed summary at Appendix B: Studies of nutritional 
intake of hospitalised elderly populations). Most studies of hospital dietary intake 
have observed fewer than 150 participants, which is likely to be related to the large 
investment in time required to accurately collect food intake data in this patient 
group (particularly the process of observing meals and calculating nutrient intake). 
Despite using a range of methods for measuring dietary intake (ranging from patient 
report to weighed food records), these studies report an average daily energy intake 
between 4500 – 6000 kJ and protein intake of 40 – 50 g/ day. This level of nutritional 
intake falls well below estimates of daily nutritional requirements, with up to 60% of 
elderly people experiencing a decline in nutritional status while in hospital [46, 48, 
49]. Reasons for reduced nutritional intake in hospital can be divided into two broad 
categories: individual patient-level factors and barriers related to the hospital 
environment itself.  
 
Patient-level risk factors for poor nutritional intake 
Patient-level factors that increase the risk of poor nutritional intake in elderly 
hospital patients include age-related anorexia [11, 50-52], acute infective or 
inflammatory state [22, 52, 53], gastrointestinal symptoms such as nausea [11], 
difficulties chewing and swallowing [50, 53, 54] and impaired functional capacity 
(resulting in impaired ability to feed oneself) [13, 53].  These factors rarely present in 
isolation and may be exacerbated by an acute illness.  For example, the worsening of 
dysphagia in the presence of neurological illness or the exacerbation of anorexia 
during acute infection are common in the hospitalised elderly patient. Failure to 
identify and manage “treatable” risk factors of malnutrition, such as gastrointestinal 
symptoms and feeding dependency, can further contribute to nutritional decline 
during hospitalisation [55].  
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Table 1.2. Summary of intake studies in hospitalised elderly populations
1
 
Reference Mean energy/ protein intake Intake compared with 
estimated requirements 
n=100 (mean age 82),  
United Kingdom [52] 
Mean intake not reported; 
67% of participants consumed 
<75% of meal 
Not reported 
n=185 (mean age 82),  
France [22] 
Energy: 6665 kJ /day; 117 kJ/ 
kg/ day 
Not reported 
n=427 (mean age 85),  
France [32] 
Mean intake not reported;  
19% of participants consumed 
<1/3 of meal 
Not reported 
n=49 (mean age 87),  
France [53] 




n=17 (mean age 75),  
Hong Kong [56] 
Energy: 2806 kJ/ day 
Protein: 46 g/ day
2 
Participants met 45% of EER;  
No participants met EER.  
53% did not meet protein reqt 
n=120 (mean age 68),  
Malaysia [57] 
Energy: 4782 kJ/ day 
Protein: 42 g/ day 
85% did not meet EER 
69% did not meet protein reqt 
n=590 (mean age 73),  
United Kingdom [58]
3 
Energy: 5764 kJ/ day 
Protein: 44 g/ day 
73% consumed <80% of 
recommended intake  
n=497 (mean age 74),  
United States [11] 
Energy: 6000 kJ/day 21% consumed <50% of reqt.  
8.5% met/exceed reqt. 
n=370 (mean age 79) and 
n=286 (mean age 79),  
Italy [13, 50]  
Mean intake not reported  Participants met 63-69% and  
50-65% of EER 
n=20 (mean age 83),  
United Kingdom [59]
3 
Energy: 4800 kJ/ day Average deficit of 1300kJ/day 
n=104 (mean age 61),  
Netherlands [51] 
Mean intake not reported 
Participants had 43% plate 
waste 
Not reported 





Energy: 4853 kJ/day 
Protein: 47g/day 
Participants met 56% of EER 
and 69% protein reqt 
1
more detailed summary of study population, methods and outcomes at Appendix B.  
2 
calculated from data presented in paper, 
3
data from larger study across age groups 
kJ: kilojoule, g: gram, EER: estimated energy requirements, reqt: requirement  
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Hospital environment: a risk factor for malnutrition  
While the individual patient-level factors named above are common in the acutely ill 
elderly patient, it has been recognised that the hospital environment itself contributes 
to malnutrition by posing barriers to achieving adequate nutritional intake [60]. 
Inflexibilities within the hospital foodservice system and low quality of hospital 
meals have been named as potential causes of poor nutritional intake in hospital [61]. 
The ideal hospital foodservice system provides patients with a choice from a variety 
of appetising and nutritionally complete meals that are ordered and provided when 
and where patients want to eat them [62-65]. However, in reality, hospital 
foodservice systems are often inflexible and more suited to the operations of the 
hospital than the needs and desires of patients [62].  
 
Food quality can be difficult to measure in a research setting as quality is highly 
subjective and can depend on individual food preferences, expectations, cultural 
background and factors such as appetite, severity of illness and depression [63-65].  
As such, there have been limited trials to evaluate the relationship between 
nutritional status and satisfaction with the hospital foodservice and meal quality. In 
the aged care setting, a study of 132 residents found that those with malnutrition 
were more likely to be more satisfied with the meal quality than well-nourished 
residents [66].  The authors concluded that this unexpected finding may be due to 
difficulty in accurately measuring meal satisfaction and/or other commonly reported 
barriers to achieving adequate nutritional intake, such as difficulty opening food 
packages.  Likewise, Naithani et al. [67] found that, while hospital patients were 
satisfied with the quality of food provided, they reported difficulty in accessing food, 
filling in menus and receiving assistance at mealtimes. Therefore, while it is possible 
that the hospital foodservice and quality of hospital food negatively affects 
nutritional intake, the limited evidence available suggests that this may not always be 
the case. Further investigation is required to determine whether poor nutritional 
intake in hospitals is directly attributable to the hospital foodservice, other barriers 
within the hospital environment itself or a combination of the two. 
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Significant cultural barriers at the organisational level have been suggested to 
contribute to poor nutritional intake in hospitals, including lack of nutrition 
knowledge and training, the view that nutrition is a lower priority than other clinical 
activities, and diffusion of responsibility for the nutritional care of patients. 
Observational studies, mostly of a qualitative nature, have linked these cultural 
barriers with the inadequate identification, treatment and monitoring of nutritionally 
vulnerable patients; however these crucial factors are rarely considered during the 
design and implementation of nutrition interventions and may explain the difficulties 
in delivering effective nutrition intervention in the hospital setting [68]. These 
barriers and existing evidence linking these to nutritional outcomes of hospital 
patients will be discussed in detail in Section 1.3 (page 20) of the literature review. 
 
1.1.4 Evidence for treating malnutrition in elderly hospital patients 
Malnutrition is treated through the consumption of nutrients (macronutrients: fat, 
protein and carbohydrate, micronutrients: essential vitamins and minerals) to exceed 
daily nutritional requirements to allow repletion of nutrient stores. This can be 
achieved through oral methods (through high energy and high protein (HEHP) meals 
and/or snacks, or commercial mixed-nutrient supplement drinks, referred to in this 
thesis as “oral nutrition support” or ONS) or non-oral methods, such as enteral tube 
feeding or parenteral nutrition [9]. Evidence-based guidelines recommend 
consideration of enteral tube feeding for treating malnutrition in elderly patients only 
after strategies to increase oral nutrient intake are exhausted [69].  For this reason, 
oral nutritional intake using food-based and/or ONS strategies will be the focus of 
this literature review and the PhD research. 
 
Based on the significant implications of malnutrition on health outcomes (as outlined 
in Table 1.1, page 5), it could be hypothesised that treating malnutrition has the 
potential to improve patient outcomes and produce cost-savings for healthcare 
facilities. Improved patient outcomes in a heterogeneous patient population (range of 
ages and medical diagnoses) were demonstrated by Stratton et al. [9]. This meta-
analysis, conducted in 2003 using data from 30 RCT, found that ONS and/or enteral 
tube feeding significantly reduced risk of mortality (OR 0.59, 95% CI 0.48-0.72; 
n=3258), complications (OR 0.41, 95% CI 0.31-0.53; n=1710), particularly 
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infectious complications (OR 0.34, 95% CI 0.21-0.55) and length of hospital stay 
(with an average reduction of 6 days, range 1-63) compared with controls. Few 
nutritional intervention trials have included a cost-benefit analysis and, therefore, 
economic outcomes have been excluded from meta-analyses and systematic reviews 
to date [9, 70, 71]. However, theoretical modelling has shown the potential for 
significant cost savings gained by treating malnutrition. Elia et al [38] estimated that 
a one percent decrease in the prevalence of disease-related malnutrition in the United 
Kingdom would result in a cost saving of £70 million ($AU126 million) per year. 
Banks et al. [72] demonstrated the opportunity for mean cost savings of more than 
$AU5 million per year in Queensland Health facilities by preventing the 
development of pressure ulcers through treatment of malnutrition in at risk patients.  
At the patient level, Stratton et al. [9] estimated that provision of oral nutritional 
support to surgical, orthopaedic, elderly and stroke patients has the potential to save 
between £350 and £8000 ($AU620 - $AU14300) per patient through reducing 
complications and length of hospital stays. 
 
Despite this evidence for improved patient outcomes and possible cost-saving in a 
heterogeneous patient group (range of ages and medical diagnoses), there is limited 
high quality evidence that nutritional intervention produces significant clinical or 
economic benefits for elderly hospital patients. Experimental studies in this 
population are generally of low quality, are uncontrolled and/or measure only 
intermediate outcomes such as dietary intake and anthropometry [73].  Most 
intervention studies of high quality have focused on the use of ONS. A recent meta-
analysis of 62 trials of ONS (RCT and pseudo-RCT) in elderly people across all 
settings (n=10187) reported reduced risk of mortality in malnourished elderly 
patients (RR 0.79, 95% CI 0.64-0.97) and in acutely ill elderly patients (RR 0.78, 
95% CI 0.62-0.98), reduced risk of developing pressure areas (RR 0.57, 95% CI 
1.03-2.38) and complications related to hospitalisation (RR 0.86, 95% CI 0.75-0.99) 
[71]. A meta-analysis of 29 studies of ONS (including all study designs) in elderly 
people in the hospital setting (n=4021) reported improvements in weight and arm 
muscle circumference only [73]. However, there is a lack of evidence that ONS 
improves functional capacity quality of life, health-care utilisation or produces cost 
savings in the elderly population, due to the absence of high quality studies using 
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consistent and validated measures to assess these outcomes [71, 73]. While a recent 
systematic review of 24 studies of ONS (all ages and settings) concluded that 
compliance with ONS prescriptions in clinical trials is good, lower levels of 
compliance was observed in the hospital setting and with increasing age [74]. 
Importantly, the high levels of compliance with ONS seen in clinical trials may be 
due to a “trial effect” [74], making good compliance with ONS difficult to achieve in 
clinical practice where education, encouragement and monitoring of ONS intake may 
be suboptimal. As stated by Milne et al., “it is not enough to provide supplements 
and hope for the best” [71] and ONS has been recommended as one of several 
strategies within a multi-component nutrition intervention [71, 73, 75]. 
 
An important alternative (or complementary strategy) to ONS is the use of HEHP 
meals and/or snacks. Studies evaluating this strategy in the elderly hospital patients 
have demonstrated significant increases in energy intake of 800 – 2100 kJ per day 
[76-79]. Only one study measured non-dietary outcomes and found an increase in 
body weight of 3.4% (p<0.001; no CI presented), but no difference was seen in 
functional capacity (including mobility, endurance and participation in daily 
activities) over the six week study period [77].  It is difficult to assess the impact of 
these food-based interventions, as they rarely consider or control for other important 
factors that impact on nutritional intake such as the provision of feeding assistance, 
mealtime environment or anorexia.  While HEHP meals and/or snacks are regularly 
recommended to improve the nutritional intake of malnourished elders [71, 80] and 
are significantly cheaper than ONS [62], the effectiveness of this strategy is 
supported by limited evidence and success may be limited in practice without 
addressing system-level barriers such as feeding assistance and supportive meal 
environment.  
 
In conclusion, the high prevalence and negative consequences of malnutrition in 
elderly hospitalised patients is well established, and treatment of malnutrition has the 
potential to improve patient outcomes and produce cost-savings for healthcare 
facilities. The elderly population is particularly vulnerable to malnutrition and poor 
nutritional intake, due to age-related risk factors which may be exacerbated during 
acute illness.  There is some evidence that nutritional interventions such as ONS and 
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HEHP meals and/or snacks improve patient outcomes. However, the hospital 
environment itself poses significant barriers to adequate nutritional intake which may 
make these strategies less effective in clinical practice. These barriers within the 
hospital system need to be better understood and addressed when designing nutrition 
interventions for elderly inpatients.  
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1.2 AIM AND METHODS OF LITERATURE REVIEW 
The literature review aimed to answer three key questions: 
 What cultural barriers within the hospital system impact on the nutritional 
intake in elderly hospitalised patients? (Section 1.3) 
 How should complex system-level interventions be designed and 
implemented to most effectively change practice? (Section 1.4) 
 What system-level interventions have been shown to address cultural 
barriers within the hospital system and improve nutritional and clinical 
outcomes in elderly patients? (Section 1.5) 
 
A three-step search strategy was used to answer the first and third aims of the 
literature review, including both published and unpublished scientific papers from 
1980 onwards in English only. 
1. An initial limited search of Pubmed and Cinahl databases was conducted 
to identify key words and index terms to include as search terms. 
2. A second search was undertaken using the identified key words and index 
terms in Pubmed, EBSCOhost (Cinahl, PsycINFO) and Web of 
Knowledge (Web of Science, Biological Abstracts). 
3. A search of the reference lists and bibliographies of all relevant articles 
was conducted to find additional articles not found in the preceding search 
strategies. Google search engine was used to search government websites 
for relevant reports and policies. Unpublished studies were located using 
Australasian Digital Thesis, ProQuest Dissertations and Theses, 
PapersFirst and ProceedingsFirst.  
The quality of intervention studies was assessed using the Scottish Intercollegiate 
Guidelines Network Critical Appraisal Checklists [81]. 
 
The second component of literature review was undertaken to identify key authors 
and reviews in the area of implementation science in order to develop an 
implementation framework for the PhD research (rather than conducting a 
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comprehensive and systematic review). Therefore, the literature was searched using 
the snowball technique, a widely used and effective method of locating evidence in 
health services research [82]. Table of contents of recent issues of Implementation 
Science were scanned to identify key implementation studies in healthcare and other 
organisational contexts (e.g. education, social science). Reference lists of these 
studies were scanned for other relevant authors, papers and books. Where new 
concepts were introduced in the literature (for example, implementation fidelity or 
action research), textbooks and recent articles on this topic were sought and reference 
lists scanned for other relevant papers. This process was continued until data 
saturation was reached.   
 Chapter 1: Literature Review 20 
1.3 CULTURAL BARRIERS WITHIN THE HOSPITAL SYSTEM  
It was first suggested by Butterworth in 1974 that the hospital system itself poses 
significant barriers to achieving adequate nutritional intake [60].  This paper outlined 
issues such as lack of staff knowledge about nutrition, low priority for nutritional 
care compared to clinical activities and diffusion of responsibility for providing 
nutritional care [60].  Over thirty years later, there appears to have been little 
improvement in the nutritional care provided by hospitals.  
 
Literature searching identified 20 studies which examined cultural barriers to 
nutritional care [83-103], with a further two studies exploring nutrition as part of 
broader examination of nursing activities [104, 105]. Surveys (n=8), interviews 
(n=6), focus groups (n=7) or mixed methods approaches (n=1) were used to 
understand staff knowledge and attitudes toward nutrition care processes (screening, 
treatment and/or monitoring). Most studies were conducted with nurses and/or 
doctors (n=16), with six studies also including health care assistants, foodservices 
staff and/or allied health professionals. Studies were conducted in Australia (n=8; 
including two studies from Queensland where the PhD research was conducted [83, 
96]), Europe (n=7), United Kingdom (n=4) or North America (n=3). The sample size 
of the studies varied according to the study design, with half of the studies using 
surveys having less than 100 participants (range: 25 to 4512 participants) and most 
studies using interviews and focus groups having less than 50 participants (range: 
4to– 268 participants). 
 
This section of the literature review will discuss the findings of these studies to gain 
an understanding of the cultural barriers that exist within the hospital system 
(Sections 1.3.1, 1.3.2 and 1.3.3), how they affect nutritional care processes (Section 
1.3.4) and why they should be considered when designing and implementing 
nutrition interventions in the hospital setting (Section 2.3.5). 
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1.3.1 Lack of staff knowledge about nutrition 
National and international qualitative research studies have reported that staff have 
good awareness of the importance of malnutrition and malnutrition-related 
consequences [84, 85, 91, 99], which was confirmed in the local setting in the 
Internal Medicine Unit at Royal Brisbane and Women’s Hospital (RBWH) [83]. 
Despite this shared awareness of the problem of malnutrition, a lack of basic 
nutritional knowledge has been reported as a major barrier to providing nutritional 
care. In particular, studies testing staff knowledge through surveys and/or interviews 
have reported that staff incorrectly identify risk factors and signs of malnutrition 
and/or have limited knowledge of how to implement malnutrition screening and care 
processes [84, 87, 92, 98, 101].  Raja et al. found that nurses disagreed with the need 
for further training in malnutrition screening [97], despite nurses commonly 
reporting incorrectly screening patients using physical appearance as the only 
malnutrition screening or assessment parameter [83, 86, 94, 95, 97, 100, 102].  
 
In a study of 1043 elderly long-stay patients, nurses correctly identified only 25% 
patients as malnourished, which were those patients with a low body weight [102]. 
Similar findings have been reported in a study of doctors [106]. This has implications 
for under-recognising malnutrition in patients who are overweight or obese [102, 
106] who are at risk of malnutrition where deficits in intake can have a measureable 
impact on muscle mass, strength and/or function (or “sarcopaenic obesity”) [107].  It 
has been reported that doctors incorrectly focus on biochemical markers [84, 101], 
which also has the potential for misdiagnosis of malnutrition.  In a survey of 63 
surgical trainees, only a quarter reported that they had been provided with adequate 
information and training to provide nutritional care to their patients, with 95% 
reporting that dedicated nutrition support training would be valuable [85]. Poor 
knowledge of hospital foodservice systems amongst nurses has also been reported 
[87, 100].  This finding may indicate the shift in nursing culture away from basic 
cares such as feeding, and the diffusion of responsibility for nutritional care across 
disciplines (to be discussed in the following sections of the literature review).  
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1.3.2 Low priority for nutritional care compared to clinical activities care. 
Two qualitative studies involving staff interviews or focus groups have suggested 
that nutritional care is viewed as less important than other clinical activities [83, 88].  
A recent Australian study of 114 nurses on four acute medical wards observed that 
only 3% of nursing activities were related to nutrition and elimination [108].  This 
has been proposed as a symptom of the shift in nursing culture from basic nursing 
cares, including nutrition and feeding, to a “techno-medical” model where care 
ordered by doctors is prioritised [103, 105], leading to the “devaluing of domestic 
caring tasks such as assistance with meals” [88, 89, 109].  In focus groups with 26 
staff in a Danish hospital, nurses referred to nutrition as being a hotel service similar 
to “laundering and ironing”, rather than acknowledging the clinical importance of 
nutrition [89]. In contrast, a qualitative study of 25 nurses concluded that the 
technical focus of contemporary nursing is unwelcome, as it has distanced nurses 
from the patient bedside [110].  
 
The “widening gap between nursing practice and the act of nourishing” has left 
nurses disempowered to reclaim time for mealtime care [103], which has been seen 
through some resistance to changing ward routines to increase mealtime support 
[88]. Instead, time and staffing constraints are commonly cited by nurses (including 
nurses on Internal Medicine wards at RBWH [83]) as the reason for reduced 
involvement in patient mealtimes [87, 89, 90, 99, 100, 104, 105]. The low priority of 
nutritional care was observed by Xia et al. (n=48), who noted that over 50% of 
patients were interrupted during their meal by doctors’ ward rounds or non-urgent 
nursing activities such as medication rounds [86, 111]. Only one study (conducted in 
1991) has investigated the link between mealtime interruptions and nutritional intake 
of hospital patients. In this observational study of 104 patients, average meal intake 
was only 50% of that provided, and was significantly less in those patients who were 
interrupted during their meal (β=0.15, p=0.01) [51].  
 
Discrepancies between what nurses and doctors view as ideal nutritional care 
processes and what is done in practice may be explained by the prioritisation of acute 
medical activities.  In a survey of over 4000 doctors and nurses working in hospitals 
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across Scandinavia, more than 80% reported that hospital patients should have 
routine monitoring of weight and intake, documented nutrition care plans and early 
initiation of nutrition support [91].  However, in practice, researchers found that 
these procedures were in place in only 25% of facilities.  Similarly, nurses reported 
that malnutrition was an important problem; yet when mealtime observations were 
performed, care was observed to be inadequate with lack of mealtime assistance and 
monitoring of nutritional intake [86].  Nurses cite a lack of time and training [83, 87, 
89, 90, 99, 100, 104, 105]; however Adams et al. [84] concluded that this 
discrepancy between knowledge and practice may be due to the focus on acute 
medical issues, and consequent neglect of other equally important health issues 
including nutrition. This was clear in the study by Perry [94] where nurses agreed 
that all patients should be weighed on admission but reported that this was necessary 
only due to medical and surgical reasons, rather than nutritional purposes.  If 
nutrition continues to be seen by hospital staff as less important than other activities, 
it is unlikely that increasing the time and resources available to provide nutrition and 
mealtime care will be enough to improve the management of malnutrition [111]. 
 
1.3.3 Diffusion of responsibility for nutritional care 
The shift in the focus of nursing care toward a “techno-medical model” has sparked 
debate within the nursing profession as to the boundaries of the nursing role [103, 
109]. This ambiguity can be seen in mealtime care, where the line between nursing 
and non-nursing tasks is no longer clear [109]. This lack of role definition is further 
complicated by the involvement of a number of other disciplines in nutritional care, 
including dietitians, doctors, and foodservice staff. This may reduce accountability 
for nutritional care and feeding at mealtimes and adds to the confusion about who is 
responsible for patient nutrition [83, 88, 89, 92, 93, 105, 112, 113]. An example of 
this confusion was observed by Rasmussen et al. in their survey of 857 doctors and 
nurses [98]. When asked which discipline is responsible for initiating monitoring of 
nutritional intake, 86% of doctors reported that this was their responsibility while 
73% of nurses named themselves as responsible for this activity.  It has been 
suggested that the shift in responsibility for mealtime tasks to other “unskilled” 
workers (e.g. nursing assistants, volunteers, foodservice staff) has distanced nurses 
from their role to promote and monitor nutritional intake at mealtimes [96].  This was 
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observed by Carr and Mitchell [112] who noted a lower involvement of nurses in 
mealtime activities when the meals were plated and delivered by foodservice staff, 
compared to when this was a nursing role.  
 
A qualitative study of staff from the Internal Medicine wards at RBWH (conducted 
by the PhD candidate prior to the PhD) revealed a lack of role clarity among staff 
[83]. These findings were confirmed in a larger qualitative study (n=374) conducted 
across 14 Queensland public hospitals and residential aged care facilities where 15% 
of staff named four or more disciplines as being ultimately responsible for nutritional 
care [96]. In this study, all staff agreed that role definition around nutritional care is 
required.  As healthcare moves toward a system where care is provided by large 
integrated multidisciplinary teams with multiple professionals involved in patient 
care, there is a risk that responsibility for nutrition will be lost [36]. Ability to lobby 
for funding and support from health managers to improve nutrition systems for 
delivering effective nutritional care may be reduced without designated 
accountability and responsibility for managing malnutrition at the ward and 
organisational level. 
 
1.3.4 Consequence of cultural barriers within the hospital system on the 
‘nutrition care process’ 
Nutrition screening and assessment, diagnosis, intervention and monitoring form the 
four stages of the ‘nutrition care process’ [114] (see Figure 1.2, page 25) and are 
recommended in evidence-based guidelines for the management of malnutrition [42, 
115]. However, in reality, the ‘nutrition care process’ is poorly implemented, which 
may be as a result of a hospital culture where nutrition is seen to be less important 
than other clinical activities, where there is a low level of nutrition knowledge and 
where there is no clear accountability for nutritional care between disciplines (as 
discussed previously in the literature review). This section of the literature review 
will discuss how the cultural barriers within the hospital system can negatively affect 
the ‘nutrition care process’ and nutritional intake of elderly patients. 
















Figure 1.2. ‘Nutrition care process’, American Dietetic Association  
 
A total of 21 observational studies exploring the implementation of the ‘nutrition 
care process’ in the hospital setting were identified during literature searching [4, 84, 
87, 91, 94, 95, 97, 98, 101, 102, 106, 116-126] (summary of studies presented in 
Appendix C: Observational studies of nutritional care practices in the hospital 
setting). Data were collected on the identification and diagnosis of malnutrition 
(n=21), delivery of nutrition intervention (n=15) and monitoring nutrition outcomes 
(n=15). Data were collected using audits of medical records or databases (n=14) or 
staff reports on the ‘nutrition care process’ (e.g. surveys or interviews; n=8). Nine 
studies were multi-centre trials. The majority of studies (n=19) included more than 
100 participants, with nine including more than 1000 participants (range 46 to 
1567659 participants; one study did not report the sample size). Studies were 
conducted in Australia (n=6), Europe (n=12), United Kingdom (n=2), North America 
(n=2) and South America (n=1).  
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Due to the nature of the PhD research, the primary focus of this section of the 
literature review will be on the delivery of nutrition intervention, particularly 
provision of adequate feeding assistance and appropriate mealtime environments in 
the hospital setting. Fewer studies were located which specifically focused on 
hospital mealtime environments and feeding assistance, despite being frequently 
named as a significant problem in review and opinion papers [7, 8, 75, 127-129]. 
Nine studies of hospital mealtimes were located during literature searching [51, 86, 
111, 112, 130-135]. Overall, the quality of studies was low, with studies having 
small samples (range: 5 to 104 patients) and generally drawing conclusions from a 
sample number of mealtime observations (range: 9 to 1477 meals). There was 
significant variation in the quality of reporting the study methods and results, with 
three studies failing to indicate how many patients were observed [86, 132, 133], one 
study failing to report how many meal observations were conducted [86] and another 
reported no outcomes of the mealtime observations, despite this being named as an 
aim of the study [133]. Studies were conducted in Australia (n=2), Europe (n=1), 
United Kingdom (n=4) and North America (n=2).  
 
This section will begin with a brief summary of the literature on the first two stages 
of the ‘nutrition care process’ (screening, assessment and diagnosis), followed by a 
summary of available evidence about nutrition intervention (including mealtime 
assistance and environments) and will be concluded by a brief outline of the 
literature about the final stage of the ‘nutrition care process’ (nutrition monitoring).   
 
Inadequate screening, assessment and diagnosis of malnutrition 
Observational studies of nutrition screening, assessment and diagnosis confirm that 
malnutrition is under-recognised and under-diagnosed. In five observational studies 
(sample size varying between 275 and 4000 participants), less than 20% of 
malnourished patients had a diagnosis of malnutrition documented in their medical 
record [106, 117, 123, 125, 126] (summary of studies presented in Appendix C: 
Observational studies of nutritional care practices in the hospital setting). An audit 
of the national Spanish hospital database (n=1567659) revealed a malnutrition 
prevalence of medical inpatients of 1.4%, strongly suggesting under-diagnosis of 
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malnutrition by hospital staff (given that reported malnutrition prevalence in Europe 
and North America is approximately 30% [6]). Large multi-centre audits of 
nutritional care in European hospitals have found that screening procedures have not 
been implemented in over 40% of healthcare facilities [98, 122, 124]. Yet even when 
malnutrition screening procedures have been implemented, audits in Australia and 
Europe have reported low completion rates (varying from 4 – 61% of patients 
screened) [87, 95, 97, 120, 121] and inaccuracies with completing screening tools by 
staff [97, 102]. Without adequate screening processes, it is not surprising that studies 
report that less than 50% of at risk patients are referred for review by a dietitian [84, 
116, 119, 120] 
 
Under-recognition of malnutrition has a number of important implications for the 
patient and healthcare system. Without adequate screening and assessment of the 
nutritional status of patients, it is unlikely that nutrition intervention and monitoring 
will be implemented (as per the ‘nutrition care process’ [114]), delaying treatment to 
improve nutritional status and clinical outcomes. Under-recognition of malnutrition 
has financial implications, due to significant loss of funding from unclaimed 
reimbursements from patient admissions where nutrition is not recorded and coded as 
part of the Diagnosis-Related Group. In two Australian studies (n=275 and 418), it 
was estimated that a large tertiary hospital could generate reimbursements of $AU 
1.6 to 1.8 million per year if malnutrition is adequately recognised and coded [117, 
126]. 
 
Surveys and focus groups with hospital staff suggest a range of reasons for the 
inadequate nutrition screening, assessment and diagnosis of malnutrition, including a 
lack of role clarity and accountability [87, 92, 95], views that nutrition is a lower 
priority than other activities [92, 95] and lack of knowledge and understanding of the 
rationale for malnutrition screening [84, 85, 87, 92, 95, 101]. Breakdowns in 
communication pathways and lack of accountability for making referrals have been 
identified as potential reasons for the low dietitian referral rates [84].  
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Inappropriate nutrition intervention for at risk patients 
Evidence-based guidelines for managing malnutrition recommend provision of 
additional nutritional support in the form of HEHP meals, snacks, ONS and/or 
enteral tube feeding [42, 69, 115]. In studies of hospital patients (outlined in 
Appendix C: Observational studies of nutritional care practices in the hospital 
setting), less than half of malnourished patients were observed to receive nutritional 
support such as HEHP meals, snacks, ONS and/or enteral tube feeding [4, 87, 116, 
119-123, 125]. This may be due to a lack of screening, assessment and dietetic 
referral procedures (as discussed previously), meaning that malnourished patients are 
not recognised and therefore are not provided with appropriate nutrition intervention. 
Additionally, this may reflect barriers within the hospital system, such as inadequate 
staff knowledge about how to implement nutritional intervention [87, 92] and 
inadequate procedures for delivery of supplements. In two studies in the United 
States (n=132 and n=40), it was observed that less than 30% of nursing home 
residents receive the correct type and amount of prescribed ONS [136, 139].  
 
Inadequate mealtime assistance 
While methods for assessing feeding dependency vary between studies, it is reported 
that 20 - 40% of elderly hospital patients require mealtime assistance from staff [63, 
67, 135, 138-140], with needs ranging from assistance with setting up the meal after 
delivery (e.g. opening packages, moving meal items within easy reach of the patient; 
referred to “meal set-up” in this thesis) to full feeding dependency. Feeding 
dependency has been named as a risk factor for malnutrition, with one observational 
study of 240 elderly patients reporting that malnourished inpatients are more likely to 
require feeding assistance, than those who are well-nourished (56% vs. 2.5%, 
p<0.001) [138]. However, there is little objective data to support that inadequate 
mealtime assistance is a problem in hospitals or that it contributes to hospital 
malnutrition, despite being named in review and discussion papers as a contributing 
factor [7, 8, 75, 127-129]. While studies have reported data from unpublished local 
audits [113] or state that inadequate feeding assistance is a significant problem 
(without providing adequate description of methods or scope of the problem) [61, 
113], literature searching identified only one study that has measured the level of 
feeding assistance provided to hospital patients [135]. This Australian study (n=46) 
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observed that 20% of elderly inpatients did not receive the mealtime assistance they 
require [135]. Importantly, those with “total dependence” on staff at mealtimes had 
significantly higher plate waste (77% plate waste), compared to those who could feed 
themselves (15% waste, no p value presented), confirming the link between 
nutritional status and feeding dependency.  
 
While there is little objective evidence to support the magnitude of the problem of 
inadequate feeding assistance or its contribution to hospital malnutrition, the issue 
has been commonly discussed in qualitative studies exploring views of staff in 
Australian hospitals [83, 141] and in numerous opinion and discussion papers [7, 12, 
75, 127-129], suggesting that inadequate mealtime assistance is a real, but under-
studied problem in the hospital setting. Decreasing involvement of nurses in 
mealtime care has been observed [86, 103, 112, 142] and is acknowledged by nurses 
themselves as a problem [103, 105]. Inadequate staffing levels are cited by nurses as 
the major barrier to adequate levels of feeding assistance [86, 90, 99, 104, 105]. 
However, the low priority for nutritional care compared to clinical activities is also 
likely to play a role, as nurses prioritise the completion of clinical tasks over 
provision of mealtime assistance [83, 103, 143].  Elderly people are particularly 
vulnerable to being overlooked at mealtimes, with patients reporting that they do not 
proactively seek help at mealtimes to avoid “complaining” [67] or interrupting 
“busy” staff [93].  
 
In summary, further research is required to determine the scope of the problem of 
inadequate feeding assistance in the hospital setting, its contribution to the problem 
of malnutrition and how best to improve mealtime assistance, given time and 
financial restrictions within the current healthcare system. 
 
Poor mealtime environment 
Opinion and discussion papers frequently describe the hospital mealtime 
environment as a barrier to the nutritional intake of patients, with McGlone et al 
stating that mealtimes are often more suited to the ward clinical duties and routines 
than to patients’ nutritional needs [144].  An editorial in the Lancet by a general 
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practitioner [145] described a typical hospital mealtime where patient meals were 
interrupted for non-urgent activities and meals were placed in undesirable locations 
close to urine bottles, also reported in the observational study by Xia and 
McCutcheon [111]. The importance of mealtime ambience on the nutritional intake 
of elderly people has been shown in the community setting [146]; however limited 
research has been conducted to gain a comprehensive understanding of mealtime 
routines and environments in hospitals and its effect on nutritional status of patients.  
 
The link between poor mealtime environments and nutritional intake in hospitals was 
first reported in the early 1990s, when Deutekom et al. reported that mealtime 
interruptions increase the likelihood of poor nutritional intake (β=0.15, p=0.01) [51].  
Other mealtime observation studies also report that mealtimes are frequently 
interrupted by clinical activities such as doctors’ rounds, nursing tasks and other 
health professionals’ activities [86, 111]. For example, one study which observed 
patients over 12 meals (n=47) reported that 19% of patients were interrupted for 
doctors’ rounds and 55% of patients were interrupted during the mealtime by other 
staff, most frequently by nurses [111]. Qualitative studies have revealed that nurses 
view busy hospital mealtimes as “inevitable” due to workloads and external 
pressures on the ward [83, 86], with nurses lacking empowerment to take control and 
reclaim mealtimes as an important activity [103, 109]. From the patient perspective, 
interviews with 75 patients in five metropolitan hospitals in Iran confirm that patients 
prefer to eat in a calm and quiet environment, in contrast to the hospital environment 
which was described by one patient as “pandemonium” [147]. 
 
In their observation of mealtimes in an Australian hospital, Xia and McCutcheon 
[111] noted limited interaction between staff and patients at mealtimes, which may 
negatively impact on nutritional intake of patients. In a study of 1477 mealtimes in 
the geriatric rehabilitation setting, researchers observed that not only did the number 
of interactions between staff and patients increase protein intake (β=0.09, p=0.02), 
but the nature of the interactions was also important (more agreeable and less 
confrontational behaviours: β=0.23, p=0.013) [131]. Similarly, when they studied 
interactions amongst patients, they observed that the number and nature of 
interactions between patients also increases energy intake (number of interactions: 
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β=4.22, p<0.001, more agreeable and less confrontational behaviours: β=5.45, 
p<0.001) [134]. The length of time given to patients to eat their meal also positively 
influenced energy and protein intakes (energy: β=0.11, p<0.001; protein: β=0.004, 
p<0.001) [131, 134]. 
 
In summary, further research is required to gain a more comprehensive 
understanding of the contribution of the hospital environment to nutritional intake of 
hospital meals, and how best to change mealtime routines to create a calm and quiet 
mealtime environment which encourages food intake of patients.  
 
Inadequate monitoring of nutritional outcomes 
While clinicians report the importance of monitoring nutritional status of patients in 
questionnaires [84, 91], a poor compliance with monitoring nutritional outcomes, 
such as weight and nutritional intake, has been observed (see Appendix C: 
Observational studies of nutritional care practices in the hospital setting for 
summary of studies). When asked about weight monitoring procedures, staff report 
that these are in place in approximately half of healthcare facilities [91, 98, 120, 
124]. In practice, only 40% of malnourished patients have their weight monitored 
[87, 116], with other nutrition care audits reporting weight monitoring being 
conducted in 3 - 88% of patients [4, 84, 94, 101, 119, 121, 123, 125]. Availability of 
equipment is not always to blame, with only 15% of patients in Brazilian hospitals 
(n=4000) being weighed, despite scales being available within 50 metres in more 
than 75% of cases [125]. Intake monitoring is also poor, with food intake monitored 
in less than a third of malnourished patients [87, 116].  It is possible that monitoring 
these parameters is often neglected because staff prioritise medical activities over 
nutritional care [83, 101, 105]. For example, documentation of nutritional intake was 
identified by nurses as a frequently “missed” task because it was seen as less 
important than other tasks [105]. A lack of knowledge and diffusion of responsibility 
have also been suggested as contributing to poor documentation and provision of 
nutritional care [87, 96, 101, 121].  
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1.3.5 Summary of cultural barriers and effect on nutritional care process 
In conclusion, the literature shows that nutritional care processes are inadequately 
implemented. There have been limited studies to objectively measure the scope and 
consequence of inadequate mealtime assistance on the nutritional intake of elderly 
patients. Likewise, limited studies have been conducted to comprehensively evaluate 
the impact of the hospital mealtime environment on food intake. Nonetheless, the 
limited evidence available suggests that these factors can negatively influence the 
nutritional intake of elderly patients and that, in order to successfully implement 
strategies to improve the mealtime environment, it is important to improve the profile 
of nutritional care, increase nutrition knowledge and clearly assign responsibility of 
nutritional care activities among disciplines. These factors are rarely considered in 
designing nutrition intervention studies, and may explain the difficulties in 
implementing changes to nutrition and mealtime care and lack of outcomes observed 
in these studies (to be discussed in Section 1.5, page 47). The next section of the 
literature review will discuss theoretical and practical methods to successfully 
design, implement and sustain interventions to address complex cultural factors 
within the hospital system. 
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1.4 DESIGN AND IMPLEMENTATION OF COMPLEX SYSTEM-LEVEL 
INTERVENTIONS  
Designing and implementing complex interventions in the healthcare setting is not 
easy, particularly health service interventions where changes to clinical routines or 
models of care are required [148-150]. “Implementation science” is an area of 
emerging research in the healthcare setting, with increasing interest in what 
constitutes a successful intervention and which strategies are most effective in 
implementing and sustaining change in healthcare settings. This section of the 
literature review will summarise current knowledge on processes and strategies 
required to design, implement and sustain successful interventions in complex 
healthcare settings (Sections 1.4.1 and 1.4.2) and how best to measure the success of 
implementation of interventions in a research trial (Section 1.4.3). The section will 
conclude with a summary of action research approaches, which ties together 
concepts from Sections 1.4.1 to 1.4.3. 
 
1.4.1 Designing the intervention 
Researchers need to dedicate significant time and resources to designing complex 
health service interventions [151]. The Medical Research Council names 
“development” of the intervention as the first step in the process of implementing 
and evaluating complex interventions [148]. This “development” phase should 
include a comprehensive needs assessment to facilitate in depth examination of 
barriers and enablers to implementation [152-154]. Understanding these barriers and 
enablers allows design of intervention strategies which are needs driven and closely 
linked with the specific context in which implementation will occur [152, 153, 155, 
156]. This is critical, as systematic reviews have found that there is not one single 
universal strategy for successfully implementing change [157]. The needs assessment 
should be performed prospectively as well as throughout the development process, so 
that barriers and enables can be considered when designing the type and content of 
the intervention [155]. Barriers and enablers can be explored using quantitative, 
qualitative or mixed methods approaches and should be considered at six levels: 
intervention itself, professional level (or target group), patient level, social context, 
organisational context and economic and political context [158]. 
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Grol and Wensing [159], highly cited researchers in the area of implementation 
science, conclude that a successful intervention should be:  
 Simple 
 Cost effective, or viewed as being superior to current practice by the target 
group  
 Compatible with existing individual and organisation norms and values 
 Trialable, adaptable and reversible 
 Central to daily working routine 
 Minimally disruptive and pervasive 
 Visible, with others easily able to see results of change 
 Collective, where decisions about the intervention are made by the group  
 Supported with resources and training 
 
Complexity of healthcare interventions 
Simplicity is suggested as a key component of a successful intervention [159], with 
evidence showing that simple and specific interventions are more likely to be 
implemented with high fidelity (or as planned) than complex or vague interventions 
[160]. However, health service interventions are rarely simple. Healthcare 
organisations have been described as “complex adaptive systems” as they are 
comprised of individuals who learn, inter-relate and self-organise to complete tasks 
[150, 161, 162]. This means that health service researchers and clinicians need to 
acknowledge and understand how the system and external environments interact and 
influence each other [150]. There is large scope for variation in delivery of complex 
interventions and therefore they are especially vulnerable to flaws in implementation 
[148, 163] and “Type III errors” (i.e. failure to find an intervention effect due to 
poorly designed or implemented program) [164]. Another characteristic of a complex 
adaptive system is that they often respond to intervention in a non-linear manner, 
where a small change can result in a big effect on practice and, conversely, a large 
change may produce minimal outcomes [150]. This makes it difficult to accurately 
predict the outcome of implementing innovations, and again points to the importance 
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of conducting a comprehensive needs assessment to gain an in-depth knowledge of 
how interactions between the target group and social organisational, political and 
economic contexts may assist or hinder implementation [152].  
 
Target group involvement 
Involvement of the target group in intervention design is crucial, because the 
intervention needs to be seen by the target group as “cost effective” or superior to the 
current practice [159]. The target group has significant influence on the success of 
implementation, as “people are not passive recipients of innovations” and the target 
group will consciously or unconsciously work to improve, challenge or “work 
around” change [160]. This highlights the importance of involving the target group in 
designing interventions, in order to gain understanding of their beliefs, values, norms 
of behaviour and readiness to adopt change [149-151, 156, 160]. It is possible that 
different target groups have varying opinions on the advantages and disadvantages of 
the intervention or whether change is viewed as even necessary [159]. Therefore it is 
crucial to involve members from different target groups to contribute to design of the 
intervention to gain a clear understanding of their viewpoint [159]. Interventions are 
more successfully adopted when the target group is committed to the change, strong 
links are formed between the implementers and target group, and there is a shared 
understanding of the meaning and value of implementing change [149, 160, 165]. 
 
Tailored interventions 
It has been suggested that interventions should be tailored to system-specific barriers 
and enablers [152, 153, 155, 156]. However a recent Cochrane review concluded that 
there is limited evidence that tailored interventions are more effective than non-
tailored strategies [166], which is likely due to trials reporting insufficient detail on 
how interventions were designed, implemented and tailored.  
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1.4.2 Implementing change in healthcare setting 
Implementation is the active and planned efforts to embed an innovation within the 
day-to-day routine of an organisation [150, 160]. Experts recommend that a 
theoretical approach be taken when implementing change to allow consideration of 
interactions between the proposed change and the context in which it sits [148, 149, 
154]. Barriers identified during the needs assessment should be considered when 
selecting a theoretical approach to change, as there is no “one size fits all” theory and 
some approaches may be more suited to particular types of interventions and 
contexts [149]. It is likely that an intervention will require a number of strategies 
from different theoretical approaches to address factors at different levels [149, 167].  
 
Theoretical approaches to implementation focus on one of four levels [149]: 
 Professional level: cognitive, educational or motivational theories to 
support the target group in decision making, developing skills, creating 
solutions using their previous experience or help them to see that they can 
make change. 
 Social context: theories focus on creating social environments which 
reinforce desired behaviours and acknowledge importance of strategies 
such as modelling, leadership and/or shared team goals and alignment with 
professional standards. 
 Organisational context: theories highlight the importance of understanding 
how the complex organisation as a whole may influence implementation 
[150], particularly the organisational culture, or the beliefs, values, social 
norms and routines shared by people within the organisation [168]. Culture 
is a difficult concept to define and measure, resulting in limited knowledge 
of how it facilitates or hinders implementation [168]. 
 Economic or political context: theories focus on how implementation may 
be positively or negatively influenced by external factors [160]. This may 
include the impact of funding and reimbursement on organisational 
decision making or external benchmarking with other organisations who 
have implemented similar change. 
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Opinion leaders 
Social theories stress the importance of opinion leaders in creating the right (or 
wrong) social environment for change [158, 160, 169]. These opinion leaders are 
likeable and credible, and can therefore influence the attitudes and behaviours of 
others in a desirable way [170]. They can use this influence to develop coalitions 
with other stakeholders, work around organisational rules which may be barriers to 
implementation and/or facilitate the use of organisational resources [160]. A recent 
Cochrane review has confirmed the importance of using opinion leaders to facilitate 
implementation of new innovations; however the effectiveness of this strategy varies 
between and within settings [171]. Care needs to be taken when selecting opinion 
leaders [171], with Damschroder et al [172] concluding that merely appointing a 
person in the champion role was ineffective. They suggest that successful champions 
tend to “step into the role” and are intrinsically motivated and enthusiastic about the 
proposed change [172]. It is suggested that opinion leaders are more influential when 
their role is not formalised [173]; however there is currently no evidence available to 
support this hypothesis [171].  Complex interventions involving behaviour change in 
the target group may require multiple champions from across disciplines and the 
organisational hierarchy [172, 174]. Social theories also highlight the importance of 
communicating a relevant and convincing message which is delivered by someone 
who is well-respected and has a high degree of professional resemblance to the target 
group [175].  
 
Implementation strategies 
Once the theoretical approach (or approaches) are chosen, the researcher and target 
group should select practical strategies to apply these approaches in a way that is 
suited to the target group and context [176]. A review by Grimshaw et al. [177] 
found that strategies such as reminders, educational outreach, education resources 
and audit/feedback were frequently implemented and had modest effects on 
implementing change; however effectiveness of these strategies varied based on the 
context in which change was introduced. More passive implementation strategies, 
such as mailing new guidelines to clinicians or posters, have been found to be less 
expensive but also less effective in facilitating complex change [166, 177, 178]. 
Experts suggest that interventions with multiple strategies may be more effective 
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than single interventions, as long as they are based on “careful assessment of 
barriers” and a “coherent theoretical base” [177]. However, there is limited evidence 
to support this hypothesis [166]. 
 
Interventions which have been implemented with high fidelity (or as intended) are 
linked with better outcomes [179]. Strategies to improve implementation include 
quality control methods such as procedure manuals, pre-implementation training, 
practice case studies and clinical supervision [163, 180]. Processes for early 
monitoring of implementation should be in place to identify problems in program 
application that can be quickly corrected to ensure better outcomes [163, 180].  
 
Sustainability of interventions 
Finally, new innovations are unlikely to have any significant impact on health 
outcomes unless they become the new norm and are sustained in the medium to long-
term. Unfortunately, the ‘improvement-evaporation effect’ is commonly seen, where 
interventions are implemented without any long-term change in practice, wasting the 
effort and resources dedicated to the implementation [181]. Most healthcare 
improvement studies focus on the implementation of programs, with little attention 
to how to successfully sustain changes [160, 182]. This provides clinicians with very 
little evidence-based guidance of how to improve the likelihood of sustaining an 
intervention [183]. Just as there is no “recipe” for successful implementation of 
interventions in complex healthcare systems, there is unlikely to be a “one-size fits 
all” approach to sustaining programs [184]. However, findings from the small 
number of studies evaluating the sustainability of programs in the hospital setting 
may provide a starting point for clinicians.  
 
Evaluation of the sustainability of the Hospital Elder Life Program has attributed the 
sustainability of the program to strong leadership from a consistent project director, 
meaningful interactions with decision makers and influential groups of staff across 
the organisation, and maintaining support and funding from senior management by 
demonstrating success using clear financial and patient outcomes [183, 185]. High 
staff turnover has been highlighted as an important barrier to sustainability [185, 
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186], which may be overcome by high-quality training programs and timely on-the-
job training for new staff [160]. However, experts suggest that training and education 
alone are not enough, and that sustaining change requires an organisational culture 
where the intervention is seen as a priority, mechanisms are in place to continue to 
drive it within the organisation and systems in place to monitor the impact of the 
intervention on the health problem in the long term [187]. 
 
1.4.3 Measuring success of implementation of interventions 
Because of the complex nature of healthcare interventions, it is important for 
researchers to know that their intervention was implemented as intended as this is a 
potential moderator of the relationship between the intervention and desired outcome 
[165]. Without evaluating the implementation of a program, researchers cannot 
adequately document what program was delivered or how outcome data should be 
interpreted [179]. Process evaluation (where data is collected on implementation 
outcomes) has been suggested to be a “necessary precondition” for intervention 
studies, as without it, intervention failure cannot be differentiated from 
implementation failure [188]. Effective programs may be dismissed due to negative 
results, which were not from inefficacious treatment but from a ‘type III error’ where 
the treatment was delivered inadequately [164]. Conducting a process evaluation not 
only improves the validity of the findings, but reporting these findings can allow 
clinicians to judge the reproducibility and transferability of effective programs to 
other settings [165, 188-190]. Unfortunately, there is rarely adequate detail published 
on the components of the intervention, implementation methods and process 
outcomes in health services research to allow clinicians and other researchers to 
makes these judgements on validity, reproducibility and transferability [155, 179, 
191]. Subtle differences in implementation or intervention components which are not 
presented in publications may explain why heterogeneous results can be seen in 
seemingly similar studies [165].  
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Necessary components of process evaluation 
Eight dimensions of implementation should be examined and described during 
process evaluation [192]:  
 Fidelity: extent to which the program was delivered as intended.  
 Dosage: frequency and duration of intervention received by participants 
 Quality: manner in which the intervention is delivered 
 Participant responsiveness: levels of participation and enthusiasm of both 
the individuals receiving and delivering the intervention 
 Program differentiation: how it is different to other programs and usual 
care 
 Monitoring of control conditions: what care or services participants are 
receiving beyond the program being evaluated 
 Program reach: extent to which participants receiving the intervention are 
representative of the target population 
 Adaptation: modification of intervention by those delivering it 
It is unlikely that these dimensions of implementation are unrelated [192]. For 
example, quality of the intervention may modify the responsiveness of participants. 
Therefore, it is important to consider multidimensional approaches to evaluation 
[192]. A number of factors have been identified as potential moderators of 
implementation fidelity and should also be considered when evaluating 
implementation, including complexity of intervention, representativeness of sample 
and the social, economic and political context in which the intervention was 
implemented [165, 189]. The methods used to collect implementation data will vary 
depending on the study objectives, resourcing, time, context, intervention 
components and acceptability to participants and target group [193, 194]. Different 
stakeholders may view different measures as more important than others, confirming 
the importance of including a range of stakeholder groups when planning the 
evaluation of an intervention [188, 194]. Generally a mix of quantitative and 
qualitative methods are required from a number of data sources which may include 
questionnaires, self-administered checklists, researcher observations, analysis of 
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audio and video tapes, interviews, focus groups, attendance logs and documentation 
review [194, 195]. 
 
During process evaluation of the intervention, it is important to gain an 
understanding of the parts of the intervention which are most effective. It may be 
possible to have an effective intervention where not all components were 
implemented successfully, as long as the “essential components” were implemented 
[165]. Identifying these key components is important when considering 
implementing interventions in other contexts, so that efforts can be focused on these 
parts of the intervention. One challenge for implementers is balancing fidelity and 
adaptability [179, 196].  Both are described as key components of a successful 
intervention, with fidelity increasing reproducibility and compliance to intervention 
protocol while adaptability improves engagement and involvement of the target 
group and participants by modifying the program to meet local needs and 
preferences. The focus should be on achieving the “right” mix of fidelity and 
adaptability, which needs to be determined on a case-by-case basis through constant 
monitoring during the implementation process [161, 179].  
 
Timing of process evaluation 
Complex interventions take time to implement and “settle”, which means that the 
true impact of the intervention may not be seen if evaluated too early [179]. Complex 
interventions can also naturally evolve over time as the system evolves which may 
improve or reduce effectiveness [161]. If the essential components of the program 
change over time, it is possible that participants will be exposed to a different version 
of the program at different times during the study period [190]. Therefore, it is 
important to collect process data at regular intervals throughout the implementation 
process in order to assess intervention fidelity, identify when the intervention has 
been successfully implemented and monitor adaption/ modification of components 
within the intervention. Finally, it is important for implementers to recognise that 
expecting perfect or near-perfect implementation is unrealistic, with successful 
implementation suggested to be where at least 60% of the intervention is 
implemented as planned [179]. It is also important to recognise that some sources of 
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intervention variation are beyond the control of the implementer, but collecting 
rigorous process data may help to account for these factors [190].  
 
In summary, complex health interventions should be carefully designed to address 
barriers and enablers identified through comprehensive needs assessment conducted 
in conjunction with the target group. Given the complexity of health services, it is 
likely that interventions need to be multi-faceted and draw on a number of theoretical 
approaches to address factors at the individual, social, organisational and 
economic/financial levels. Because complex interventions can produce non-linear 
and unexpected results, it is important for researchers to evaluate the process of 
implementation in order to understand the relationship between the intervention and 
desired outcome. “Action research” is an approach which ties all of these elements 
together and has been used in health services research to successfully implement 
complex health interventions. The action research approach will be described below 
in Section 1.4.4. 
 
1.4.4 Action research 
Action research is “the process in which ‘we’, researchers and participants, 
systematically work together” [197] with a focus on “problem solving, improving 
work practices and on understanding the effect of research or intervention as part of 
the research process” [161]. While most scientific research approaches start with a 
defined research question and methodology with a view to generating generalisable 
conclusions, action research seeks to explore and explain a broad problem within the 
specific context in which the research is conducted [198]. While different 
classifications of action research approaches have been proposed and debated [199], 
two criteria have been identified as fundamental to action research: partnership 
between participants and researchers, and the “look, think, act” cyclic process [169]. 
 
Partnership between participants and researchers 
Unlike traditional research, where the participants are “studied”, an action research 
approach includes participants as co-researchers in each stage of the action research 
process [169, 198]. Action research provides participants with the opportunity to 
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reflect and research their own practice to develop solutions. This can have an 
empowering effect on participants involved in the action research process to improve 
practice [169, 200]. This has been identified as a key strength of action research in 
nursing interventions as it “gives nurses a voice” [201]. The reflective process also 
has an educative function by increasing participants’ insight into their behaviours and 
attitudes, which may result in a change in practice without implementing a discrete 
intervention [169].  
 
The role of the researcher in the action research approach is to be a facilitator or 
“catalyst” to change [198]. This role can either be held be an “insider” (where the 
researcher has a formal role within the study setting) or “outsider” (where the 
researcher is external from the study setting) [169, 202]. “Insiders” generally have a 
better understanding of the context, high commitment to the study and enhanced 
credibility with participants. However, familiarity may prevent the creation of new 
ideas or perspectives and participants may be reluctant to disclose sensitive 
information. To balance these advantages and disadvantages, it was been suggested 
that researchers take a team approach of “insider” and “outsider” working together 
[169]. However, research studies have not yet confirmed the superiority of this 
approach. Regardless of the background of the researcher, it is important to be aware 
of how the relationship between researcher and participants is functioning and 
address any conflict or tension early in the process [169, 202]. Key attributes of a 
positive working relationship between the researcher and participants have been 
described as equality, acceptance, sensitivity, harmony and co-operation, which are 
crucial at all stages of the action research process [198]. 
 
“Look, think, act” spirals 
The second fundamental component of action research is the “look, think, act” spiral 
whereby participants work through a “constant process of observation, reflection and 
action” [198]. The “look” phase involves a comprehensive needs assessment by the 
researcher and participants, usually using qualitative and quantitative methods. This 
is consistent with recommendations by implementation experts who advise in-depth 
examination and reflection on the current context and potential barriers and enablers 
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for change [152-154]. The “think” phase involves the researcher and participants 
exploring theoretical approaches and practical strategies required to implement 
change, which are then implemented and trialled in the “act” phase.  
 
This process has been described as “spiral” [198, 203], with the initial “look, think, 
act” cycle leading to another cycle to re-examine the situation, further problem 
solving and new strategies implemented, and so on. Significant time needs to be 
committed to this process to allow in-depth examination, reflection and collaborative 
problem solving. This has been identified as the major barrier of conducting action 
research, particularly where the process requires clinicians to take time away from 
clinical duties [169, 204]. The time spent on the “look” and “think” phases can be 
frustrating to some clinicians as they feel like they are “going nowhere” without 
seeing changes made to practice [204]. 
 
1.4.5 Action research in health services research 
Action research is increasingly being used in health services research [169, 203, 205] 
with positive outcomes in the learning process for participants as well as 
improvements in health service delivery [169, 191, 205-207]. A major strength of 
action research in complex adaptive systems, such as healthcare, is the process of 
collaborating with participants who have unique knowledge about relationships, 
structures and culture within the organisation [149-151, 156, 160]. Continuous 
quality improvement approaches share similarities with action research, as they both 
involve key individuals in planning and implementation, are problem focused and 
facilitate solution generation [161]. However, in contrast to continuous quality 
improvement, action research approaches view the implementation and planning 
process as a critical educative process rather than as a step to a solution. Action 
research approaches also take a systems view, considering the importance of 
relationships between individuals and with the system which is why these approaches 
work well in complex adaptive systems [161]. Action research approaches also value 
flexibility and adaptability of the intervention, shared norms and values, collective 
action and  tend to create solutions that are central to the daily working routine of 
participants, all of which have been highlighted as characteristics of successful 
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interventions by Grol et al. [159] (as discussed in Section 1.4.1, page 33). Spirals of 
the “look, think, act” cycles promote constant monitoring of implementation which 
assists in evaluating the fidelity and adaptation of an intervention (as discussed in 
Section 1.4.3, page 39).  
 
Action research approaches in nursing have been shown to be an effective learning 
process for nurse participants and produce improvements in delivery of nursing care 
[191]. However, there is limited knowledge of how action research impacts on 
patient outcomes [191, 205]. Action research approaches may be particularly useful 
when changing nursing routines due to similarities between action research processes 
and nursing practice (where nurses assess, plan, implement, evaluate and reassess 
when providing patient care) [200]. Action research approaches have been used in 
two studies to successfully create solutions to improve patient mealtimes in hospitals 
and residential aged care facilities [104, 208]. These studies, conducted in the United 
Kingdom [208] and Australia [104], were both led by nurse researchers who 
collaborated with clinicians within the healthcare facility to undertake the “look, 
think, act” cycles of action research. Both studies created new knowledge about 
barriers to mealtime care and environment by undertaking mealtime observations, 
interviews/and focus groups with clinicians (“look”), which were followed by 
followed by facilitating small group sessions to problem solve and develop nutrition 
action plans (“think”). Changes implemented to nutritional routines (“act”) included: 
changing mealtime activities to maximise assistance from staff, improving nutrition 
assessment processes and introducing Protected Mealtimes to the ward. While no 
patient outcomes were reported in these studies, positive changes were seen in 
mealtime care reported by staff and patients [208], improved nursing participation at 
mealtimes and enhanced communication and teamwork [104]. These researchers 
reported that the action research approach empowered nurses to reclaim their role in 
mealtime care, which is commonly viewed as a “chore” and delegated to less skilled 
workforce [104, 208] 
 
In conclusion, action research approaches emphasise the importance of clinician 
collaboration in the “look, think, act” cycles to reflect, problem solve and improve 
health service delivery, which have been identified as key components in 
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implementing complex health interventions. Studies using action research 
approaches have demonstrated improvements in health care delivery, including 
improved mealtime care in residential aged care and hospital settings. The next 
section of the literature review will discuss intervention studies using a range of 
methods to address barriers within the hospital system to improve nutritional care 
and mealtimes in hospitals. 
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1.5 INTERVENTIONS TO ADDRESS BARRIERS WITHIN THE 
HOSPITAL SYSTEM 
Most nutrition intervention studies have focused on the provision of oral nutrition 
support (ONS) and have shown significant improvements in mortality risk and 
complications during hospital stay However, when implemented in isolation, this 
strategy does not address cultural barriers and practical issues (such as lack of 
assistance and encouragement to consume ONS), which may limit the success of this 
strategy in clinical practice (see Section 1.1.4 (page 14) for summary of the evidence 
and barriers for use of ONS).  
 
This section of the literature review will discuss the available evidence for 
implementing strategies to address cultural barriers within the hospital system to:  
 improve nutrition care processes 
 improve mealtime feeding assistance  
 create supportive mealtime environments (including Protected Mealtimes).  
Studies included in this section of the literature review focus on those conducted in 
the hospital setting which reported impact and/or outcome evaluation (i.e. nutritional, 
functional or clinical outcomes). Finally, this section of the literature review will 
conclude with a discussion of the implementation methods used in nutrition 
intervention studies to identify strategies which should be used, or avoided, when 
implementing mealtime assistance interventions for the PhD research. 
 
1.5.1 Improving nutrition care processes 
Sections 1.3.1 and 1.3.4 (pages 21 and 24) of the literature review outlined the 
problem of poor staff knowledge and inadequate nutrition care processes. Therefore, 
strategies to increase the profile of nutrition through staff education, engagement and 
role definition may be important to successfully implementing changes to nutritional 
care for older hospitalised patients.  
 
Seven studies were identified in the literature where new or improved existing 
nutrition care processes were evaluated in the hospital setting [89, 209-214] (outlined 
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in Table 1.3, page 49). In summary, studies were Level III or IV evidence according 
to National Health and Medical Research Council (NHMRC) criteria [215] and were 
either of a pseudo-randomised control trial design (n=3; allocation by admission to 
control or intervention ward/ hospital), comparative study with a historical control 
group (n=3) or before and after study without control group (n=1). Studies were 
conducted in Europe (n=5) or United Kingdom (n=2), and sample size ranged from 
70 to 2283 participants. Studies focused on implementing or improving nutrition 
screening, assessment and diagnosis (n=7), nutrition intervention (n=5) and/or 
monitoring of nutritional outcomes (n=4). The effect of the interventions varied 
between studies, which will be discussed in detail in the next section of the literature 
review.  
 
Discussion of studies 
Three studies demonstrated improvements in nutritional outcomes (weight gain or 
maintenance, improved energy and/or protein intake, reduced malnutrition 
prevalence) [210, 211, 214]. O’Flynn et al. [211] systematically implemented multi-
component hospital-wide nutrition interventions (malnutrition screening, nursing and 
foodservice improvements) in two hospitals in the United Kingdom over a seven 
year period. Data collected from 2283 patients in three malnutrition audits revealed a 
reduction in the prevalence of malnutrition (23.5% in 1997 vs. 19.1% in 2003, 
p<0.001) Their process evaluation indicates successful implementation of the 
nutrition interventions, strengthening their conclusion that the improvements in 
nutrition care processes resulted in a decrease in malnutrition rates.  
 
Hoekstra et al [210] and Rypkema et al. [214] also reported improvements in 
nutritional outcomes after implementing change to nutrition care processes. 
However, without process data, it is not clear whether the outcomes can be attributed 
to the intervention or other changes within the hospital that are un-related to the 
intervention. For example, Rypkema et al. [214] reported that fewer patients lost 
weight (intervention: 5/71 had >3% weight loss, control: 14/72, p=0.03) and acquired 
an infection (intervention: 33/140 vs. control: 58/158, p=0.01) after implementing 
multidisciplinary malnutrition screening and intervention protocols in their study in 
two hospitals in the Netherlands (n=298). 
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Table 1.3. Summary of intervention studies to improve nutritional care processes in the hospital setting 
Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
O’Flynn et al. [211] 
 
n=2283 hospital patients across two 
hospitals (mean age 68); United 
Kingdom  
 
III-3 Level of Evidence
1 
Multicentre study with historical 
control group. 2 week audits at each 
time-point. 
Baseline (1997): not described 
At 3 years (2000): nursing education program, change of 
foodservice system 
At 6 years (2003): implementation of malnutrition 
screening and availability of snack boxes and “Better 
Hospital Meals” (not described) 
 
Screening developed and implemented in conjunction 
with nurses.  
Reduced prevalence of malnutrition  
- Univariate: 2003: 19.1%, 2000: 
20.4%, 1997: 23.5%, p<0.001 
- Multivariate (controlled for age and 
LOS before audit):  
2000: OR 0.68 (95% CI 0.53-0.86);  
2003: OR 0.66 (95% CI 0.53-0.83). 
Improved intake after change in foodservice, 
improved compliance with screening, 
increased dietetic referrals and weight 
monitoring. Education established as part of 
standard nursing education. 
 
Did not discuss differences in implementation 
between sites, or report impact of other 
changes or external factors. 
Hoekstra et al. [210] 
 
n=127 elderly hospital patients with 
hip fracture (mean age 80); 
Netherlands  
 
III-3 Level of Evidence
1 
Comparative study with historical 
control group. 
Control (n=66): no systematic assessment or 




- nurses: systematic assessment, intervention, handover 
-  doctors: nutrition handover to GP 
- dietitians: discharge planning 
- team meetings to discuss nutrition 
Implementation not discussed 
- Energy intake higher post-op (+689 
kJ, p=0.002),  
No difference at 3 months  
- Protein intake higher post-op (+9 g, 
p<0.001) 
No difference at 3 months  
- Less decline in QoL measures 
(p=0.004). 
- Similar decline in BMI, weight and 
body composition in both groups. 
Did not report if intervention delivered as 
intended or which components were most 
successful. 
 
Description of care provided to control group 
only; no data reported to compare delivery of 
nutrition care to control and intervention 
Rypkema et al. [214] 
 
n=298 elderly hospital patients 
across two hospitals (mean age 82); 
Netherlands 
 
III-1 Level of Evidence
1 
Multicentre pseudo-randomised 
control trial (allocation based on 
admission to one of two hospitals) 
Control hospital (n=158): not described 
 
Intervention hospital (n=140): malnutrition and 
dysphagia screening by nursing, referral pathways, 
development and review of individualised treatment plan 
at bi-weekly case conference (dietitian, speech 
pathologist, doctor) 
- Weight gain (I: 1.0±0.3 kg, C: 0.0±0.3 
kg, p<0.017) – excluding those with 
oedema. 
- Fewer infections (I: 33/140, C: 
58/158; p=0.01). 
- No difference in pressure areas or 
LOS 
- Intervention: + €80-110 per pt. 
Incremental cost effectiveness ratio: 
€56 per kg gained. 
Did not report if intervention delivered as 
intended to all participants.  
 
No report of control conditions, or comparison 
in level of nutrition care between groups. 
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Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Poulsen et al. [212] 
 
n=345 sub-acute elderly patients 
(mean age 84); Denmark  
 
III-1 Level of Evidence
1 
Pseudo-randomised control trial 
(allocation based on admission to 
the study wards) 
Control ward (n=190): nurses conduct nutrition 
assessment. 
 
Intervention ward (n=155): one nursing education 
session, defined protocol for nutrition assessment, intake 
monitoring and patient education 
 
Implemented by nurses from the wards who supervised 
new protocols. Nurses on control ward informed not to 
change practice. 
- Weight stable in both groups (I: 0±3 
kg, C: -0.1±3 kg; p=0.89) 
- ADLs improved in both groups (I: 
+15.1 points, C: +15.6 points; p not 
reported). 
Did not report if intervention delivered as 
intended to all participants. 
 
Wards situated next to each other and noted 
stable weight in control when would expect 
weight loss –suggest equal improvements of 
care. 
 
Participant response: did not target at risk 
group, which may explain limited outcomes. 
Lassen et al. [89] 
 
n=108 acute elderly hospital 
patients across 2 wards (mean age 
72); Denmark 
 
III-1 Level of Evidence
1 
Pseudo-randomised control trial 
(allocation based on admission to 
the study wards) 
Pre-intervention (n=48) and Control (n=29): not 
described. 
 
Intervention (n=31): nutrition assessment forms and care 
plans, procedures for monitoring and assessing intake. 
 
Initiated by external researchers. Strategies designed by 
nurse managers. Staff were educated and given 
opportunity for feedback. Support offered during study 
period (unclear if provided). 
- Improved intake in one ward only 
protein: I: 85% of reqt met, C: 60%, 
p=0.009; energy: I: 103% of reqt met, 
C: 74%, p=0.010).  
- Weight stable on one ward only (ward 
with improved intake)  
(I: 0.3kg, C: -2.0kg, no p value 
reported). 
No change in weight and intake monitoring.  
 
No change in processes in control groups 
(same as pre-intervention)  
 
Implementation difficulties: high staff 
turnover on ward with little change in patient 
outcomes; delivery of care plans difficult due 
to inflexible foodservice; nursing: new forms 
“overwhelming” and a burden. No 




3 geriatric hospital wards (total of 
70 patients, mean age not reported); 
United Kingdom 
 
IV Level of Evidence
1 
Before and after study without 
concurrent control 
Pre-intervention: not described 
 
Post-intervention: introduction of nutrition tool and care 
plan (malnutrition screening and monitoring of intake by 
nurses), reorganisation of mealtime activities, designated 
staff to co-ordinate meals. 
 
Staff designed intervention based on audit results. Nurses 
engaged in design of assessment tool and care plan. Re-
established nutrition link nurses; introduced education. 
Not measured Improved processes 
- completion of assessment forms (not 
quantified) 
- number of patients with care plans (41% vs. 
100%)  
- assistance (42% vs. 100%) 
- more patients offered supplements if poor 
intake (0% vs. 100%) 
- Reduced meal interruptions  
Achieved 100% compliance with components 
of intervention on audit day.  
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Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Rasmussen et al. [213] 
 
n=263 elderly hospital patients 
(median age 70); Denmark 
 
III-3 Level of Evidence
1 
Multicentre comparative study with 
historical control group. 
Control (n=141): poor compliance with nutrition care 
process  
 
Intervention (n=122): nutrition action plan (screening, 
assessment of intake and requirements, nutrition support 
guidelines), role definition, education strategies. 
 
Multidisciplinary group to develop action plan. 
- Fewer patients lost weight  
(I: 24%, C: 30%, p values not 
reported) 
- No significant change in food intake. 
Improved documentation of BMI, weight loss, 
intake, completion of screening, nutrition care 
plan.  Little change on one ward (no shared 
agreement on action plan)  
 
Noted importance of management support, 
shared decision making, opinion leaders, 
education and audits. 
 
I: intervention group, C: control group; GP: general practitioner; QoL: quality of life; BMI: Body Mass Index; HEHP: high energy and high protein; ADL: activities of daily 
living, LOS: length of stay, reqt: requirement; OR: odds ratio, CI: confidence interval 
1 
National Health and Medical Research Council [215] levels of evidence  
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While these results are impressive, without process data, it cannot be certain whether 
these results can be attributed to the intervention, or other differences in patient care 
between hospitals (for example, differences in foodservice systems or infection 
control procedures). Also in the Netherlands, Hoekstra et al. [210] implemented a 
similar multidisciplinary nutrition processes (along with improved discharge 
planning processes) in their study of 127 elderly hip fracture patients. While 
nutritional intake in hospital improved in the intervention group (+689kJ, p=0.002), 
no improvements were seen in anthropometric and dietary outcomes at three months. 
No process data were presented in this study, so it is not clear whether these results 
reflect inadequate implementation of the post-discharge intervention, or that the 
intervention itself was ineffective.  
 
Two studies reported minimal improvements in nutritional outcomes after 
implementing changes to improve existing nutrition care processes [89, 212]. In their 
study of 345 elderly patients in a sub-acute hospital in Denmark, Poulsen et al. [212] 
provided nurses with a one-off education session and implemented defined protocols 
for nutrition assessment, monitoring nutritional intake and educating patients on 
nutrition. No improvements in weight or functional status were observed. However, 
as there was no assessment of the fidelity of the intervention, it is not possible to 
know if the intervention was delivered as intended. Cross-contamination of 
interventions is also possible, given the close proximity of the control and 
intervention ward, with the authors suspecting that nutritional care on the control 
ward also improved (as evidenced by weight stabilisation of these patients).   
 
The study by Lassen et al. [89] is another example of where limited improvement in 
outcomes may be attributed to a poorly implemented intervention. Nutrition 
assessment and monitoring processes were implemented, without significant change 
to the nutrition care provided by nurses. Nurses reported that the new processes were 
“overwhelming”, and it was noted that there was limited “ownership” of the 
intervention by ward staff. High staff turnover of nurses and inflexibilities within the 
foodservice system were also reported as barriers to implementation.. Dobson and 
Cook [164] would describe this as a “type III error”, where the trial failed to find an 
intervention effect due to inadequate implementation of an intervention. 
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Finally, two studies by Rasmussen et al. and Bactawar reported significant 
improvements in nutrition care processes after engaging ward staff in the design and 
implementation of new multidisciplinary nutrition care processes [209, 213]. These 
studies demonstrated improvements in care processes (e.g. documentation of weight, 
nutritional intake, screening and care planning and improved mealtime environment); 
however, no nutritional or clinical outcome data were presented.  These studies used 
strategies such as involvement of opinion leaders, management support, shared 
decision making, education and audits of practice to implement their interventions, 
suggesting that these strategies may be effective in implementing change to 
nutritional routines. 
 
In summary, a lack of data examining implementation outcomes makes it difficult to 
determine whether improving nutritional care processes produces improvements in 
nutritional and clinical outcomes. However, the large study by O’Flynn at al. [211] 
suggests that systematically implementing multi-component nutrition interventions 
can reduce hospital malnutrition rates. Examination of the implementation strategies 
used in these studies confirms the importance of staff engagement, opinion leaders 
and organisational support. 
 
1.5.2 Improving mealtime feeding assistance 
As discussed in Section 1.3.4 (page 2428), the literature suggests that elderly people 
are provided with inadequate feeding assistance in hospital [111] which may 
contribute to the poor nutritional intake commonly observed in this patient group. 
This highlights mealtime assistance interventions as a potential strategy for 
addressing malnutrition in elderly hospital patients. 
 
Despite widespread implementation of feeding assistant programs in hospitals in 
Australia, United Kingdom and United States [216-222], only seven studies 
evaluating mealtime assistance in the hospital setting were identified in the literature 
[140, 223-228] (outlined in Table 1.4, page 54). In summary, studies were Level II 
(n=2), Level III (n=3) or IV evidence (n=1) according to NHMRC criteria [217] and 
were either of a RCT design (n=2), non-randomised experimental study with 
concurrent control (n=1; allocated by ward nurses, method not described), 
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Table 1.4. Summary of studies to improve mealtime assistance in the hospital setting 
Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Hickson et al. [224, 229] 
 
 n=592 elderly hospital patients, 
(mean age 82); United Kingdom 
 
II Level of evidence
1 
RCT, randomised using sealed 
envelopes, stratified by ward.  
No blind assessment of outcome 
Control (n=300): usual ward care (not described). 
 
Intervention (n=292): additional trained health care assistant 
(HCA; 8 hrs per day, 5 days per week) to monitor intake and 
resolve problems; encourage, assist and feed patients and 
support ward staff in this role, offer snacks/ drinks . 
 
Implementation and integration of HCA tasks into ward 
practices not discussed. 
No difference in: 
- LOS, in-hospital mortality  
- Anthropometry: weight, BMI, , mid-
arm circumference, triceps skinfolds 
- Functional status, grip strength 
- IV fluid use  
- energy/protein intake 
Less use of IV antibiotics  
(I: 4 days, C: 6 days, p=0.007).  
- Improved knowledge/ skills of HCA, care 
plans indicate correct actions by HCAs  
- Monitored care and minimised differences 
between wards. 
- Did not report if level of feeding assistance 
actually increased. 
Did not report control conditions – risk that 
care improved in both groups (same wards) 
Duncan et al. [223] 
 
n=318 elderly hospital patients 
(age >65); United Kingdom 
 
II Level of evidence
1 
RCT, randomised using sealed 
envelopes. 
 
Blind outcome assessment 
Control (n=165): conventional nurse and dietitian-led care, 
plus routine provision of ONS. 
 
Intervention (n=153): usual care PLUS intensive assistance 
from dietetic assistant (worked 6hrs per day 7 days per week) 
to ensure patients met nutritional reqt (ordering meals/ ONS 
according to preference, feeding aids, set-up/feeding at meals, 
collecting nutrition data for dietitians). 
Reduced mortality:  
- 6% reduction post-op (p=0.048), RR 
reduction of 60%.  
- 9.8% reduction at 4 months 
(p=0.036). RR reduction of 43% 
No improvement in anthropometry, 
LOS or other complications. 
Increased energy intake  
(I: 4618 kJ/d, C: 3160 kJ/d, p=0.001) – 
80% of increase from ONS. 
Cannot conclude which components were 
most successful –feeding assistance, ONS or 
combination. 
 
Did not report if mealtime intervention 
delivered as intended 
 
Role valued by patients, ward nurses, dietitian 
- freed time for staff to do other activities.  
Wright et al. [140]  
 
n=46 elderly hospital patients 
(mean age 80); United Kingdom 
 
III-3 Level of Evidence
1 
Comparative study with 
historical control group. 
Control (n=30): no targeted assistance, no routine ONS. 
 
Intervention (n=16): feeding assistance by trained nutrition 
students 8am to 4pm (individualised feeding strategies for 
each patient), routine ONS at mid-meals  
Increased intake 
- Daily: I: 5027kJ, C: 2701kJ, 
p<0.001; I: 53g pro, C: 25g, p=0.01) 
- Meals (+1336kJ, +15g pro, p<0.05) 
and ONS (+917kJ,+15g pro p<0.001) 
- I: 80% energy reqt, C: 42%, 
p<0.001). 
Did not report if mealtime intervention 
delivered as intended 
  
Did not report impact of other factors e.g. 
changes in staffing foodservice, models of 
care. 
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Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Walton et al. [227]  
 
n=9 elderly hospital patients 
(mean age 89), Australia 
 
IV Level of Evidence
1 
Pre-test, post-test case series. 
Control (weekends): usual mealtime care by ward staff, no 
volunteers. 
 
Intervention (weekdays): volunteers provided lunchtime 
mealtimes assistance (set-up to full feeding, encourage intake 
of HEHP meal components, document intake)  
 
Volunteer assistance program in place for 12 months prior to 
study. 
Increased intake 
- Lunch: energy: +439 kJ, p=0.072; 
protein: +10 g, p=0.015. 
- Daily intake of protein(+11g, 
p=0.015)., but not energy  
-  I: 71% of protein reqt, C: 56%, 
p=0.020. 
No difference at non-assisted meals 
(breakfast/dinner). 
No patients met energy or protein reqt 
at any time.  
Did not report if intervention delivered as 
intended 
 
Did not report mealtime care provided during 
control period or if weekend care differs from 
weekdays. 
 
Role valued by nurses and would like it 
extended to other meals. High satisfaction 
reported by volunteers. 
Robinson et al. [226] 
 
n=68 elderly hospital patients 
(mean age 78), United States 
 
III-2 Level of Evidence
1 
Non-randomised experimental 
trial (allocated by nurses, 
matched with those in control) 
Control (n=34): assisted by nurses  
 
Intervention (n=34): trained volunteers assisted and 
documented intake (unclear how many meals were assisted). 
Higher meal intake (I: 59% of meal, C: 
32%, p<0.001) 
Did not report if intervention delivered as 
intended 
 
Did not compare level of care received by 
control to intervention group 
 
High satisfaction by volunteers and ward 
nurses. 
Wong et al. [228] 
 
n=98 elderly sub-acute patients 
(mean age 80); New Zealand  
 
III-3 Level of Evidence
1 
Comparative study  
(3 consecutive studies) without 
concurrent control. 
Control (n=23): usual care 
 
Intervention 1(n=40): patient access to HEHP snacks/ drinks 
and staggered mealtimes to allow more time for assistance. 
 
Intervention 2 (n=7): volunteer feeding assistance for semi-
dependent patients, nurses assisted more dependent patients. 
 
Intervention 3 (n=28): music in dining room. 
Improved BMI (C: -0.6 kg/m
2
, 1: +0.3, 
2: +0.4, 3: +0.4, difficult to interpret p 
values); weight gain in all 
interventions, weight loss in control 
(no stats presented). 
 
Increased intake at lunch in 
Intervention 2 +184 kJ (p<0.001), and  
Intervention 3 (compared with 1) 
+540kJ (no p value reported) 
Processes: 
- Report that patients did not use snack fridge, 
but staff may have.  
- Felt that staggered mealtimes was effective 
strategy, but no data to support this. 
- Noted increased time for meals while music 
was playing. 
- Not clear if other aspects of nutritional care 
changed. 
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Study population  
and design 
Intervention Clinical/ nutritional outcomes Process evaluation 
Lassen et al. [225]  
 
n=75 elderly hospital patients 
(mean age 70); Denmark 
 
III-3 Level of Evidence
1 
Comparative study with 
historical control group. 
Pre-intervention (n=30): not described 
 
Control (n=25): not described 
 
Intervention (n=20): individualised care from trained nutrition 
assistant (meal set-up/ assistance, individualised meals, mid-
meals and ONS, work with nurse to document nutritional 
care). 
 
Senior ward nurses taught how to work with assistant, all 
nurses informed of assistant role. 
Not measured More patients report staff tried to increase 
intake (I: 55%, C: 24%, pre: 40%) and that 
staff prioritised nutrition (I: 70%, C: 28%, pre: 
60%) 
 
Note decline in care in control - nurses 
appeared to reduce care after introduction of 
assistants. 
 
High satisfaction of assistants/ patients, some 
resistance from nurses. 
I: intervention group, C: control group; RCT: randomised controlled trial; LOS: length of stay, BMI: body mass index; IV: intravenous; HCA: health care assistant; ONS: oral 
nutrition support, RR: relative risk; HEHP: high energy and high protein, reqt: requirement, pro: protein 
1 
National Health and Medical Research Council [215] levels of evidence  
.
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comparative study with a historical control group (n=3) or pre-test post-test case 
series (n=1). Studies were conducted in Australia (n=1), New Zealand (n=1), United 
Kingdom (n=3), United States (n=1) or Europe (n=1) and sample size ranged from 
nine to 592 participants. Studies used health care assistants (n=1), dietetic assistants 
or students (n=3) or volunteers (n=3) to provide mealtime assistance. Again, the 
effectiveness of interventions varied between studies (which will be discussed in the 
following section of the literature review). 
 
Discussion of studies: 
The largest RCT (n=592) of dedicated feeding assistants (health care assistants) in 
the acute geriatric setting in the United Kingdom found no difference in nutritional 
intake between the intervention and control groups [224].  No difference was seen in 
clinical outcomes aside from reduced use of intravenous antibiotics in the 
intervention group (as a proxy measure of infection rate, intervention: 4 days on 
intravenous antibiotics (IQR: 2–7), control: 6 days (IQR: 3–13), p=0.007). However, 
it is difficult to conclude if these disappointing results are due to the dedicated 
feeding assistant intervention being ineffective, or due to limitations with the 
implementation and evaluation of this study. Without data on implementation 
outcomes, it is difficult to determine whether there was a clear difference in level of 
care provided to the two groups. Given that the intervention was implemented on the 
same wards as usual care, the authors acknowledge that it is possible that the level of 
care improved for all participants, including the control group [224].  
 
In contrast, a RCT by Duncan et al. using dietetic assistants to provide feeding 
assistance (n=318) showed a significant increase in energy intake of 1465kJ per day 
(95% CI 1088–1848) compared to routine nursing care [223].  Importantly, 
nutritional and clinical outcomes were improved with less muscle wasting (using mid 
arm circumference as marker, intervention: -0.89cm, control -1.28cm, p=0.002, no 
95% CI cited) and significant reduction in mortality risk post-operatively (percentage 
difference between control and intervention: 6.1%, 95% CI 0.08–12.1) and at four 
months (difference: 9.8%, 95% CI 1.1–18.3).  The largest improvement in energy 
intake in the intervention group was from increased consumption of ONS. As the 
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authors did not report on implementation outcomes, it is difficult to establish whether 
the improvement in clinical outcomes is due to increased mealtime assistance, 
introduction of routine ONS or the synergy between these two interventions. 
 
A recent systematic review of volunteer mealtime assistance in hospitals and 
residential aged care facilities concluded that there is limited evidence to support the 
use of volunteers to provide mealtime assistance [230]. Several small studies in the 
hospital setting report improvements in energy and/or protein intake [140, 226-228] 
(see Table 1.4, page 54). However, most of these studies have significant 
methodological weaknesses (or poor description of methods), which make it difficult 
to conclude whether volunteer feeding programs are effective [230]. 
 
Implementation of dedicated feeding assistant roles 
While volunteer assistance programs are highly acceptable to nurses, volunteers and 
organisations alike, studies report that recruiting and retaining a sufficient pool of 
volunteers to provide a meaningful service can be challenging [231-233]. It is also 
likely that the volunteer program can only be implemented at the lunch meal [230, 
234], resulting in no change to intake at other meals as seen in the study by Walton et 
al. [227]. The cost-effectiveness of volunteer feeding programs has not been 
explored, which is crucial given the extensive training, assessment and supervision 
required to provide a safe volunteer feeding service [230]. Introducing dedicated 
feeding assistant roles does not guarantee an improvement in the level and quality of 
mealtime care. Remsberg et al. [232] found a large variation in the quality of care 
provided by paid feeding assistants in the residential aged care setting, highlighting 
the importance of choosing highly motivated and dedicated assistants. Introducing a 
dedicated feeding assistant role also has the potential to further distance nurses from 
their role in providing nutritional care [93], inadvertently reducing the level of 
mealtime care as responsibility for this task shifts from nurses to the lone feeding 
assistant or volunteer.  This was demonstrated in the study by Lassen et al. [225] 
where patients reported receiving less attention by staff at mealtimes after the 
introduction of feeding assistants. No patient outcomes were reported in this study. 
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In summary, studies of mealtime assistance programs have shown conflicting results 
on nutritional and clinical outcomes of hospital patients, which may be due to 
differences in study design and implementation of the feeding assistant role. No 
study has evaluated interventions aimed at increasing the level of feeding assistance 
provided by existing hospital staff (without an increase in staffing resources) or the 
impact of introducing a supernumerary feeding assistant on the mealtime roles and 
responsibilities of existing ward nurses.  As stated by Xia and McCutcheon [111], 
additional dedicated feeding assistants are unlikely to improve mealtime assistance 
unless other barriers to nutritional care are addressed at the ward level, such as 
clearly designating responsibility for nutritional care and ensuring that nutrition and 
mealtimes are valued as an important part of patient care. 
 
1.5.3 Creating supportive mealtime environments 
While many people look forward to mealtimes, descriptive studies reveal that 
hospital mealtimes are rarely pleasant occasions and are frequently interrupted by 
clinical activities such as doctors’ rounds, nursing tasks and other health 
professionals’ activities [86, 111] (discussed in Section 1.3.4, page 29). Frequent 
mealtime interruptions have been shown to reduce nutritional intake of hospital 
patients [51], suggesting that strategies to create supportive mealtime environments, 
including Protected Mealtimes, family style dining and ward dining rooms, may be 
potential strategies to address malnutrition in hospital patients.  
 
Six studies to improve the hospital mealtime environment were identified from the 
literature [235-240], with a further two studies from the residential aged care setting 
[241, 242] (outlined in Table 1.4, page 54). In summary, studies were all Level III 
evidence according to NHMRC criteria [215] and were either of a pseudo-
randomised control trial design (n=3; allocation by admission to control or 
intervention ward) or comparative study with historical control group (n=5). All 
hospital studies were conducted in United Kingdom (n=6), with those in the 
residential aged care setting conducted in Europe. Sample size ranged from 22 to 232 
participants. Studies focused on implementing Protected Mealtimes (n=5), family 
style dining (n=2; both in nursing home setting) or ward dining room (n=1).  
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Table 1.5. Summary of intervention studies aimed at creating supportive mealtime environments 
Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Hickson et al. [236] 
 
n=99 hospital patients at risk of 
malnutrition (age not reported); 
United Kingdom  
 
III-3 Level of Evidence
1 
Multicentre comparative study 
with historical control group. 
Control (n=39): usual care, pre-implementation. 
 
Intervention (n=60): Protected Mealtimes 
 
Implemented through guideline dissemination through 
nursing managers, notices on intranet and signage. 
No difference in energy intake at lunch 
meal  
 
Lower protein intake at lunch in 
intervention group (I: 7.5g, C: 14g, 
p=0.04). 
Objectives of Protected Mealtimes not met: 
- No decrease in interruptions or distractions 
- No difference in assistance, though already 
receiving high level of assistance (I: 88%, C: 
86%, p=0.94) 
- Slight improvement in hand washing and 
clean tables. 
Stuckey et al. [237] 
 
n=199 hospital patients (age not 
reported); United Kingdom  
 
III-3 Level of Evidence
1 
Comparative study with historical 
control group. 
Conference abstract only 
Control (n=97): usual care 
 
Intervention (n=102): Protected Mealtimes (not defined) 
 
Implementation methods not described. 
No difference in energy intake at lunch 
meal  
 
No difference in intake between those 
interrupted and those who weren’t. 
Process measures: 
- Reduced interruptions from 45% to 29% 
(55% were for medication rounds) 
- No data on levels of assistance 
Stuckey et al. [238]  
 
n=172 hospital patients (age not 
reported); United Kingdom 
 
III-3 Level of Evidence
1 
Comparative study with historical 
control group. 
Conference abstract only 
Control (n=94): usual care 
 
Intervention (n=78): Protected Mealtimes (not defined) 
 
Implementation methods not described. 
Increased energy intake (I: 1806kJ/ 
meal, C: 1446 kJ, p value not 
presented)  
 
More patients in the intervention group 
consumed ≥1672 kJ/ meal  
(I: 56%, C: 40%, p value not presented)  
Process measures: 
- Reduced interruptions from 50% to 18%, 
particularly routine observations. 29% were 
for medication rounds. 
- Most interruptions by staff not based on the 
ward 
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Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Weekes [239]  
 
n=232 hospital patients (age not 
reported); United Kingdom 
 
III-3 Level of Evidence
1 
Comparative study with historical 
control group. 
Conference abstract only 
Control (n=126): usual care 
 
Intervention (n=106): Protected Mealtimes (not defined) 
 
Implementation methods not described. 
No difference in energy or protein 
intake at lunch meal  
Process measures: 
- Reduced interruptions (p<0.001), particularly 
medication rounds, phlebotomy. 
- Reduced feeding assistance (p=0.004). 
Das et al. [235]  
 
n=39 hospital patients (age not 
reported); United Kingdom 
 
III-3 Level of Evidence
1 
Comparative study with historical 
control group 
Letter to the editor only 
Control (n=126): usual care 
 
Intervention (n=106): Protected Mealtimes (not defined) 
 
Implementation methods not described. 
No difference in energy or protein 
intake. 
 
Minimal difference in weight change, 
handgrip strength and MAC. 
Did not report if intervention delivered as 
intended 
 
Did not report level of care received by control 
Nijs et al. [242] 
 
 n=178 residents; 5 nursing homes 
(mean age 77); Netherlands 
 
III-1 Level of Evidence
1 
Multicentre pseudo-randomised 
control trial (allocation based on 
admission to the study wards) 
Control (n=83): meals served on tray, activities often 
interrupt meals, meals chosen in advance, staff not in 
dining room for meals 
 
Intervention (n=95): meals that residents could serve 
themselves, nicely presented environment and crockery, no 
interruptions, staff sat with patients at meal. Same meals as 
control. 
 
Staff worked on one ward only. 
QoL maintained (I: 0.4 units; C: -5.0, 
p<0.05) 
 
Physical performance maintained (I: 
0.2 units; C: -2.2, p<0.05) 
 
Weight maintained (I: 0.5 kg; C: -1.1, 
p<0.05).  
 
Daily energy intake increased  
(I: 481kJ, p<0.05); C: -420kJ, p<0.05)  
Did not report if intervention delivered as 
intended or which component was effective  
 
Did not compare delivery of intervention 
activities with control 
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Study population  
and design 
Description of intervention  Impact and outcome evaluation 
(nutritional and clinical outcomes) 
Process evaluation 
(implementation outcomes) 
Mathey et al. [241] 
 
n=22 residents; 4 nursing home 
wards (mean age 82); Netherlands  
 
III-1 Level of Evidence
1 
Pseudo-randomised control trial 
(allocation based on admission to 
the study wards) 
Control wards (n=10): undecorated dining room, meals 
served on tray, 2-4 staff present at meals 
 
Intervention wards (n=12): enhanced meal environment 
(music, decorations, tablecloths), meal served by course 
and increased nursing presence at meals (1 nurse for every 
two patients, nurses seated at meals).  
 
Intervention designed after discussion with nurses. 
Weight increased in intervention over 
12 month period  (I: +3.3kg±5.0, 
p<0.05, C: -0.4±4.0, p=0.78). 
 
Increased energy and protein intake in 
both groups (higher in intervention).  
 
QoL maintained (I: -2±11%, C: -
13±12%). 
Did not report if intervention delivered as 
intended or which component was effective  
 
Intervention monitored to ensure standardisation 
– data not presented 
 
Did not compare delivery of intervention 
activities with control 
 
Wright et al. [240] 
 
n=48 elderly hospital patients 
(mean age 87); United Kingdom  
 
III-1 Level of Evidence
1 
Pseudo-randomised control trial 
(allocation based on admission to 
the study wards) 
Control (n=18): meals eaten at bedside, assistance levels 
not described. 
 
Intervention (n=30): dining room with nursing assistants to 
help with meals. 
 
Dining room established prior to study. 
Increased energy intake at lunch meal 
(I: 2044 kJ, C:  vs. 1504 kJ, p<0.013).  
 
No difference in protein intake. 
 
No difference in weight change.  
Did not report if intervention delivered as 
intended or which component was effective 
(dining room/ assistant) 
 
Dining room attendance: 4 meals (enough to 
affect outcome?). 
 
Staff/patient attitudes limited attendance: “too 
unwell”.  
I: intervention group, C: control group; 95% CI: confidence interval, MAC:  mid-arm circumference, QoL: quality of life.  
1 
National Health and Medical Research Council [215] levels of evidence  
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Discussion of studies: Protected Mealtimes 
Protected Mealtimes is a strategy whereby staff activities are re-prioritised to 
minimise non-urgent clinical activities and interruptions at mealtimes [243].  
Protected Mealtimes has been implemented in hospitals throughout the United 
Kingdom under recommendations from the National Patient Safety Agency [243] 
and has been increasingly implemented in hospitals across Australia [244-246].  
However, limited research has been conducted to evaluate its effectiveness. The 
study by Hickson et al. (n=99) is the only peer-reviewed publication to report the 
effect of Protected Mealtimes on patient outcomes [236]. This study found no 
improvement in the nutritional intake of hospital patients after implementing 
Protected Mealtimes in two hospitals in the United Kingdom. In-depth examination 
of implementation outcomes was conducted and revealed that Protected Mealtimes 
was poorly implemented, with minimal changes in mealtime care or staff routines. 
Therefore, no conclusions can be made from this study about the effectiveness of the 
Protected Mealtimes concept. This study highlights the difficulties of implementing 
complex changes to ward practices at mealtimes and suggests that using passive 
strategies, such as guideline dissemination and signage as used in this study, may not 
be adequate to instigate change to complex hospital routines [166, 177]. Hospital 
audits (published as conference abstracts or letters to the editor) have also reported 
minimal impact of Protected Mealtimes on nutritional intake [235, 237-239]. 
Interestingly, Weekes [239] noted a reduction in feeding assistance after introducing 
Protected Mealtimes, highlighting the complexity and unpredictability of health care 
systems where a change in one element of care may have unanticipated effects on 
others, moderating the effect of intervention [150]. This can lead to inaccurate 
conclusions about the effectiveness of the intervention unless health researchers have 
conducted adequate process evaluation. 
 
Three other studies evaluating Protected Mealtimes were identified in the literature 
[103, 208, 209]; however these studies did not report any patient outcomes (studies 
outlined in Section 1.4.5, page 44 [103, 208]; and Table 1.3, page 50-51 [209]). 
These studies successfully implemented Protected Mealtimes by actively involving 
the target group in the implementation process, with two of the studies using an 
action research approach [103, 208].  
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Discussion of studies: Family style meals and ward dining rooms 
Three studies have evaluated the effect of other meal environment interventions 
(family style meals and ward dining rooms) on nutritional outcomes [240-242].  
Enhancing the meal service in a residential aged care facility (n=178) using family 
style dining (where residents serve their own meals at the dining table), limiting 
unnecessary interruptions and designating staff to assist at mealtimes resulted in a 
significant increase in energy intake compared to control group (+991 kJ/day, 95% 
CI 504–1479kJ) [242]. Over the six-month study period, the intervention group also 
maintained physical performance, weight and quality of life, compared to a decline 
in the control group. Evaluation of a similar intervention (n=22) reported weight gain 
of 3.3±5.0 kg (p<0.05) at twelve months, compared to stable weight in the control 
group [241].  These studies used a number of strategies to improve the mealtimes 
(including Protected Mealtimes and designating staff to assist at mealtimes) and 
demonstrated that improvements to the mealtime environment can improve 
nutritional and functional outcomes in elderly people in residential aged care. It is 
possible that the multi-component nature of these interventions enhanced its success, 
but further investigation is required to determine which component (or combination 
of strategies) was most successful in improving nutritional intake. 
 
One study in the hospital setting (n=48) evaluated the introduction of a ward dining 
room (with one dedicated staff member to assist and encourage intake) [240]. This 
study found that energy intake increased by 500 kJ per meal (intervention: 2053kJ, 
95% CI 1839–2327, control: 1512kJ, 95% CI 1214–1882), but no change in clinical 
improvements was observed. This may be explained by the under-utilisation of the 
dining room by participants (accessed only an average of four times per participant). 
 
In summary, when implemented adequately, strategies to improve the mealtime 
environment (including Protected Mealtimes) present an opportunity to improve 
nutritional intakes of elderly hospital patients. However, these strategies require 
complex changes to ward practice which can be difficult to achieve, perhaps 
explaining the disappointing results of studies thus far. The next section of this 
literature review summarises implementation methods used in the studies presented 
in Section 1.5 of the literature review to identify methods which may help (or hinder) 
implementation of mealtime assistance interventions.  
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1.5.4 Implementation strategies from previous intervention studies  
Few studies in health services research report on the “recipe” of the intervention, or 
adequately describe how the intervention was designed and implemented [165, 179, 
189]. This makes it difficult for clinicians to interpret the outcomes of the study, 
draw conclusions about the true effectiveness of the interventions and replicate 
successful interventions. Disappointing results in nutrition and mealtime studies may 
represent a “Type III error” [164], or that a potentially effective intervention is found 
to be ineffective due to inadequate implementation or differentiation in care between 
treatment and control groups (for example, dedicated feeding assistants in the study 
by Hickson et al. [224]). Given the complexity in implementing change to routines in 
the hospital setting, it is critical for researchers to conduct an evaluation of 
implementation outcomes to enable accurate assessment of the efficacy of programs. 
An in-depth process evaluation after implementing Protected Mealtimes 
demonstrated that disappointing nutritional outcomes may be explained by poor 
implementation rather than an ineffective intervention [236]. It is crucial that the 
process evaluation includes a comprehensive assessment of intervention fidelity (to 
what extent was the intervention delivered as intended), adaption/ modification and 
dosage of the intervention (to what extent did all target participants receive the 
intervention), detailed description and monitoring of control conditions, and staff and 
patient responsiveness to the intervention. From the summaries provided in Table 1.3 
(page 49), Table 1.4 (page 54) and Table 1.5 (page 60), it can be seen that few 
studies conducted an evaluation of all, if any, of the proposed implementation 
outcomes.  
 
A variety of strategies have been used in previous studies to implement changes to 
nutrition and mealtime routines. Participation and engagement of the target group 
ranged from full participation of staff in design and implementation (as seen in the 
participatory action research approach used to successfully change practice [103]) to 
staff being notified that the intervention is to become the new way of delivering care 
(used by Lassen et al. [89] with limited improvement in outcomes). These studies 
support current evidence that high levels of participant engagement and involvement 
may improve the likelihood of successful implementation [149-151, 157, 160].  
Bactawar [209] reported successful implementation of their new nutrition care model 
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which was designed by ward staff, or “insiders”. In contrast, implementation by 
“outsiders”, coupled with limited involvement of ward staff in design and 
implementation of their new nutrition care model, may explain the lack of 
engagement and “ownership” of the intervention by ward nurses in another study 
[89]. Similarly, passive strategies such as guideline dissemination and signage may 
be a less successful implementation strategy when used in isolation, as seen in the 
Protected Mealtimes study by Hickson et al. [236]. Support of the interventions by 
management or “opinion leaders” was rarely discussed; however this was considered 
as a critical factor for successful implementation in one study [213]. None of the 
presented nutrition intervention studies have assessed the sustainability of changes to 
nutrition and mealtime care. As discussed in Section 1.4.2 (page 36), evaluation of 
the sustainability of interventions is often overlooked in health services research but 
is necessary to justify the investment of time and resources involved in implementing 
interventions.  
 
1.6 SUMMARY AND IMPLICATIONS 
The prevalence, consequence and risk factors for malnutrition in elderly hospital 
patients are well documented. While there is evidence that nutrition intervention 
improves outcomes in a heterogeneous inpatient group, there is less data to show that 
nutritional intervention improves outcomes in elderly patients.  Intervention studies 
are urgently needed to increase knowledge on how to address the problem of 
malnutrition in hospitalised elderly patients, with experts calling for further research 
into the effectiveness of multi-component strategies to improve feeding assistance 
and the mealtime experience of patients [73, 75].  There has been limited research 
into mealtime assistance strategies such as Protected Mealtime and dedicated feeding 
assistants, with conflicting results likely due to difficulties in implementing change 
to nutrition and mealtime routines. The implementation science literature provides 
insight into how to design an effective intervention and suggests practical strategies 
to implement change in the complex health environment. Of particular importance is 
the involvement of the target group in reflecting on practice and problem solving to 
address barriers in current practice. These are key components of action research, 
which has been used successfully in nursing and health services research.  
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In conclusion, the literature supports the implementation of mealtime assistance 
interventions using an action research approach and process and impact evaluation to 
determine the effectiveness of these interventions (Study 1: Intervention Study, 
Chapters 3 and 4). Further knowledge is required to gain a better understanding of 
the mealtime experience and how staff perceptions and behaviours change in 
response to mealtime interventions (Study 2: Qualitative Study, Chapter 5).  
Little is known about the sustainability of nutrition and mealtime interventions, 
warranting investigation of mealtime care after the initial implementation efforts 
(Study 3: Sustainability Study, Chapter 6). 
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1.7 AIMS 
This research aims to answer the question: What is the most effective way of 
providing mealtime assistance to elderly inpatients to improve nutritional outcomes? 
 
To answer this question, the research was divided into three studies which aimed to 
achieve the following:  
Study 1: Intervention Study 
 To design and implement three mealtime assistance interventions in 





 To examine the implementation (process evaluation) of three mealtime 
assistance interventions and the nutritional outcomes (impact evaluation) 
for elderly medical inpatients. 
 
Study 2: Qualitative Study 
 To gain understanding of staff perceptions of the mealtime experience 
after the implementation of the three mealtime assistance interventions. 
 
Study 3: Sustainability Study 
 To determine if changes implemented during the three mealtime 
assistance interventions are maintained six months post-intervention. 
  
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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Chapter 2: Methods 
This chapter outlines the research methods for the PhD research. Section 2.1 will 
introduce the background to the PhD research, including description of the local 
setting, rationale for initiating the research and study funding and staffing.  
This is followed by an overview of the mixed methods approach (Section 2.2). 
Research methods for each of the three studies within the PhD research program are 
then outlined: 
- Study 1: Intervention Study (Section 2.3) 
- Study 2: Qualitative Study (Section 2.4) 
- Study 3: Sustainability Study (Section 2.5). 
 
2.1 BACKGROUND TO PHD RESEARCH 
The PhD research is comprised of three distinct but complementary studies 
conducted between 2008 and 2009 (outlined in Figure 2.1, page 72). The PhD 
research was initiated at the completion of the HUNGER study (Helping Understand 
Nutritional Gaps in the EldeRly) in 2007 which serves as the “pre-intervention 
study” for the PhD research. This section of the thesis describes the Internal 
Medicine unit at the Royal Brisbane and Women’s Hospital (RBWH) where the 
study was conducted, background to the HUNGER study, and the PhD research 
funding and staff.  
 
2.1.1 Local setting: hospital staff and patients 
RBWH is a 980-bed metropolitan public teaching hospital, providing elective and 
emergency medical, surgical, obstetric and mental health services to Brisbane 
residents and more complex cases across the state of Queensland. The Internal 
Medicine unit at RBWH provides inpatient care for approximately 5000 patients per 
year, with most patients admitted via the emergency department. Patients admitted to 
the Internal Medicine wards are those with no clearly defined single-system disease 
(e.g. renal disease, respiratory disease, cardiac disease, stroke) but who tend to have   


























PhD research (see Appendix A for outline of the relationship between these 
studies).  Note: further detail on the link between the pre-intervention (HUNGER) study and the PhD 
research can be found at Appendix A. 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
Note: Patients in each study different, recruited and assessed using same protocol (detailed description 





(16 week study period) 
 
 
STUDY 1: DESIGN AND IMPLEMENTATION 
 
















- implementation (process evaluation) of three mealtime assistance interventions  
- nutritional outcomes (impact evaluation) for elderly medical inpatients 
 
Intervention 1: AIN-only 
n=59 
January – March 2009 
Intervention 2: PM-only 
n=39 
January – March 2009 
Intervention 3: PM+AIN 
n=42 
April – June 2009 




 Gain understanding of staff perceptions of the mealtime experience after 
implementing mealtime assistance interventions. 
 
STUDY 3: SUSTAINABILITY STUDY
2 
 
 Determine sustainability of interventions at six months 
 
Nov 2007  
to  
Mar 2008 
May 2008  
to  
Dec 2008 
Jan 2009  
to  
Jun 2009 
Jun 2009  
 
Dec 2009 
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complex or undifferentiated illness. This makes the Internal Medicine population a 
highly heterogeneous group with a high proportion of elderly patients with complex 
health and social needs.  
 
Patients are admitted under the care of one of five multidisciplinary teams according 
to a pre-determined rotating. Patients are then transferred to one of three Internal 
Medicine wards: 8BNorth, 8BSouth and 9BNorth. Ward allocation is based on bed 
availability and the multidisciplinary team caring for the patient (where possible, 
patients from Teams 1 and 3 will be admitted to 9BNorth, Teams 4 and 5 to 8BSouth 
and Team 2 to 8BNorth). Each Internal Medicine ward has 30 beds and similar 
nurse-to-patient staffing levels, including one fulltime assistant-in-nursing (AIN) 
staff member. Each multidisciplinary Internal Medicine team has a consistent 
membership of doctors, allied health professionals (including 0.4 full-time 
equivalents (FTE) dietitian per team) and senior nurses who work within an 
interprofessional framework, where integrated multidisciplinary care plans are 
developed [247]. There is a strong research and quality improvement culture in the 
Internal Medicine unit, with several publications of research studies conducted in the 
unit to improve multidisciplinary health service delivery for older patients [31, 247, 
248]. 
 
2.1.2 Rationale for initiating PhD research  
The PhD research was initiated at the completion of the HUNGER study (Helping 
Understand Nutritional Gaps in the EldeRly) in 2007. HUNGER was a mixed 
methods observational study which provided valuable data on the prevalence of 
malnutrition and poor nutritional intake in elderly patients in the Internal Medicine 
unit at RBWH and highlighted opportunities to improve nutritional care of elderly 
inpatients. I was a researcher on HUNGER prior to my PhD enrolment and, had 
significant input into study design, analysis and publication of study results. Through 
my work on HUNGER, it became clear that further investigation of strategies to 
improve nutrition and mealtime care for elderly inpatients was needed, which lead to 
the conception of the PhD research project. An overview of HUNGER and the 
relationship with the PhD research project can be found at Appendix A. 
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2.1.3 Study funding and staffing 
A total of $185,000 was awarded from three hospital and state government research 
grants to fund the PhD research: 
 RBWH Foundation ($20,000, December 2007) 
 Queensland Health Strengthening Aged Care ($103,000, July 2008) 
 Queensland Health Health Practitioner Research Grant ($62,000, June 2008. 
I contributed to grant writing as a co-investigator for this grant.) 
These grants were used to fund salaries for the following project staff: 
 PhD candidate: 0.5 FTE for 12 months (study design and implementation: 6 
months, data collection: 6 months) 
 Nurse project officer: 0.4 FTE for 7.5 months (to support implementation) 
 Research assistants: 2 x 0.5 FTE for six months (data collection and entry) 
 
During the implementation and data collection phases of the PhD research, I 
continued to work within the Internal Medicine unit where I held a part-time position 
(0.5 FTE) as a clinical dietitian. In my role as clinician-researcher, I led the design 
and implementation of the interventions and acted as a “champion” for the project in 
my day-to-day clinical practice on the wards. Implementation of the mealtime 
assistance interventions was supported by a nurse project officer, with experience 
working in the Internal Medicine units. Dr Alison Mudge (Consultant Physician, 
RBWH and Associate Supervisor) also worked in the Internal Medicine unit and had 
a valuable role during the implementation of the mealtime assistance interventions. 
This will be discussed further in Section 2.3.4 (page 82). Process, impact and 
qualitative data for all three studies were collected by the PhD candidate.  In Study 1, 
I was assisted in data collection by two dietetic assistants with previous experience as 
research assistants in HUNGER. 
 
Project funding was also used to fund the 3 x 1.0 FTE Intervention AIN positions for 
three months for the AIN-only and PM+AIN interventions. The role of these AINs 
will be described in detail in Section 2.3.6 (page 89). 
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2.2 MIXED METHODS APPROACH 
This research project used a mixed methods approach to address the research aims 
(outlined in Section 1.7, page 69). Mixed methods research can be defined as: 
“collecting, analysing and mixing both quantitative and qualitative data in a 
singly study or series of studies. Its central premise is that the use of 
quantitative and qualitative approaches in combination provides a better 
understanding of research problems than either approach alone.” [249] (p5) 
 
A mixed methods approach was chosen to enable testing of hypotheses about the 
effectiveness and sustainability of the mealtime assistance interventions (quantitative 
approach – Study 1 and Study 3) while gaining a greater understanding of the 
mealtime experience and how the interventions changed staff perceptions and 
behaviours at mealtimes (qualitative approach – Study 2). This PhD research 
program takes a pragmatic approach which takes the position that there are multiple 
ways of knowing and understanding by allowing the researcher to test a scientific 
hypothesis to understand a single objective reality (Study 1 and Study 3) while also 
gaining insight into the multiple realities as perceived by different individuals (or 
staff in the case of Study 2) [249]. Due to the divergent paradigms within the 
pragmatic worldview, the language used to describe the methods and outcomes of the 
quantitative and qualitative studies differs. Formal academic writing is used for the 
evaluation component of Study 1 and Study 3 where the researcher is presented as a 
distant and objective bystander. In contrast, Study 2 and the implementation 
component of Study 1 are written in the first person to demonstrate my role as an 
active participant in the implementation and research process, as is common in action 
research and qualitative research [250]. 
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2.3 METHODS OF STUDY 1: INTERVENTION STUDY 
This section will provide a detailed overview of the methods for Study 1: 
Intervention Study. This section will begin with an overview of the research aims and 
hypotheses (Section 2.3.1), followed by a description and rationale for the study 
design and research framework (Sections 2.3.2 and 2.3.3). Sections 2.3.4 to  2.3.6 
will provide a detailed description of the implementation process, including a 
description of the pre-intervention and intervention contexts. This will be followed 
by an outline of the research and statistical methods to evaluate the implementation 
(process evaluation) of these interventions and their effect on nutritional outcomes 
(impact evaluation; Sections 2.3.7 to 2.3.14). 
 
2.3.1 Research aims and hypotheses 
Study 1 was designed to address the following research aims:  
 To design and implement three mealtime assistance interventions in medical 





 To examine the implementation (process evaluation) of three mealtime 
assistance interventions. 
 To compare the nutritional outcomes (impact evaluation) for elderly medical 
inpatients with a pre-intervention cohort. 
 
A secondary aim of Study 1 was to describe the clinical outcomes for elderly medical 
inpatients (mortality, length of stay, admission to residential aged care and hospital 
re-admission) under pre-intervention and intervention conditions. 
 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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Research Hypotheses 
The following research hypotheses were formed to evaluate the effect of the 
interventions on  
1.  Implementation outcomes (process evaluation): 
 mealtime assistance will increase in the intervention group, with the 
largest increase seen in PM+AIN (combined intervention) 
 mealtime interruptions will decrease in PM-only and PM+AIN (where a 
Protected Mealtimes component was included) 
 non-meal related activities of nurses during mealtimes will decrease in the 
intervention group, with the largest decrease in PM-only and PM+AIN 
(where a Protected Mealtimes component was included) 
 
2. Nutritional outcomes (impact evaluation): 
 energy and protein intake of participants will increase in all interventions, 
with the largest increase seen in PM+AIN (combined intervention) 
 proportion of participants achieving adequate energy intake to meet 
estimated energy requirements (EER) will increase in all interventions, 
with the largest increase in PM+AIN (combination intervention) 
 
Clinical data (mortality, length of stay, new admission to residential aged care 
facility and hospital re-admission) were collected from participants to allow 
description of these clinical endpoints under control and intervention conditions to 
inform power calculations for future effectiveness trials. These clinical endpoints 
were not primary outcomes of the study, as the sample size required to adequately 
power for these endpoints was beyond the scope of a doctoral project. Therefore, no 
apriori hypotheses were formed for these outcomes.   
 
2.3.2 Study design 
The study was evaluated using a pre-post design, with participants in the pre-
intervention and intervention groups sampled from the same wards using the same 
recruitment protocol (Figure 2.2, page 78). Pre-intervention data were collected on  


















PhD research (see Appendix A for outline of the relationship between these 
studies).  Note: further detail on the link between the pre-intervention (HUNGER) study and the PhD 
research can be found at Appendix A. 
 
Internal Medicine wards 8BNorth, 8BSouth and 9BNorth as part of the mixed-
methods observational study titled HUNGER (as discussed in Section 2.1.2, page 73; 
further detail can be found in Appendix A).  Data were collected from the same 
words during the Intervention period as part of this PhD research project. Pre-
intervention and intervention conditions will be described in Sections 2.3.5 (page 88) 
and 2.3.6 (page 89). 
 
This design was chosen to evaluate study outcomes, due to ethical and practical 
difficulties with using a RCT design. A well-designed RCT is the most rigorous 
experimental study design, because there is only one variable to attribute a difference 
in outcomes between study groups: the intervention itself.  However, the Medical 
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STUDY 1: DESIGN AND IMPLEMENTATION PHASE 




(23 week study period) 
Intervention 1: AIN-only 
n=59 
January – March 2009 
Intervention 2: PM-only 
n=39 
January – March 2009 
Intervention 3: PM+AIN 
n=42 
April – June 2009 
Figure 2.2. Summary of the study design.  
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design for complex healthcare interventions. A number of difficulties with using an 
RCT design to evaluate such interventions have been highlighted in the literature, 
including complexity of the hospital environment (where it is difficult to control and 
standardise components such as staff behaviour and organisational culture), adequate 
concealment of the intervention for both participants and researchers, and practical 
and ethical issues of patients in the same ward being provided with different models 
of healthcare [68, 73, 251-253].  
 
Rationale for a pragmatic approach 
It has been suggested that “compromise is often required between the optimum 
research design and the practicalities of delivering healthcare in the real world” 
[254].  For this reason, a pragmatic approach was taken when designing this study, 
where interventions were implemented as a new model-of-care at the ward-level, 
rather than individual patient-level interventions.  A classic RCT design, where 
individual patients on the same ward would be randomised to receive different 
mealtime assistance interventions, would have been impractical for this study, given 
the steps taken to change organisational culture in order to implement the 
interventions (to be described in Section 2.3.4, page 82).  A multi-site cluster RCT is 
an alternative to the traditional RCT design, whereby different hospitals are 
randomised to either be the intervention or control group. A multi-site trial was not 
feasible for the PhD research (due to limitations in time and personnel to implement 
and evaluate across sites), and indeed may not be appropriate at all, given difficulties 
in changing and/or controlling variations in mealtime culture, foodservice systems 
and medical and nursing models of care between hospitals. 
 
A key strength of the RCT is the concurrent control group, which accounts for non-
treatment related changes which may impact on the outcomes. However, there are 
risks with using a concurrent control group in health services research, particularly 
where changes in organisational culture and service delivery are required [252].  This 
was seen in the nutrition intervention study by Poulsen et al. [212] where no 
difference in outcomes was seen due to overall improvement in the nutritional care, 
including on the control ward. This was a particular risk for this study, where doctors 
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and allied health professionals work across a number of Internal Medicine wards.  
For this reason, the study was conducted without a concurrent control group. 
 
Minimising limitations of the study design 
Limitations inherent with the study design have been carefully considered when 
planning the study to minimise the influence of factors unrelated to the mealtime 
assistance interventions. This was done by constantly monitoring the hospital and 
ward environments for changes unrelated to the interventions (e.g. change in hospital 
policies, models of care, foodservice provision and staffing levels on the Internal 
Medicine wards), as these had the potential to affect mealtime care and/or nutritional 
intake of participants. The researchers (PhD Candidate, Dr Alison Mudge and Dr 
Merrilyn Banks, director of Nutrition and Dietetics, RBWH and Associate 
Supervisor) were active in committees relating to Internal Medicine models of care, 
foodservice quality, hospital safety and quality and nutrition risk management. To 
our knowledge, no significant changes were made to nutritional or clinical care of 
patients on Internal Medicine wards 8BNorth, 8BSouth and 9BNorth between 2007 
and 2009 that would affect the outcomes of this study. There was no change to the 
consultant physicians or nurse unit managers, or no change in staffing levels on the 
study wards (except for the additional AIN staff member as part of the AIN-only and 
PM+AIN interventions).  
 
2.3.3 Research framework 
Design, implementation and evaluation of complex healthcare interventions are not 
easy, particularly when changes to clinical routines or models of care are necessary 
[148-150]. The MRC framework for evaluating complex interventions can be used to 
conceptualise the design of this study (Figure 2.3, page 81). This cyclic process 
includes four stages: development, feasibility and piloting, evaluation and 
implementation. 
Stage 1: Development 
As discussed in Section 2.1.2 (page 73), I conceived the PhD research at the 
conclusion of the HUNGER study to address identified barriers and enablers to  









Figure 2.3. Framework for Developing and Evaluating Complex Interventions  
 
adequate nutritional intake of elderly patients. This places HUNGER as the 
first step in the “Development” stage of the MRC framework (Figure 2.3, 
above). The “Development” stage of the framework also includes designing 
appropriate intervention components and change management strategies which 
was completed as part of the PhD program. 
Stage 2: Feasibility and Piloting 
This stage of the PHD research included the implementation, evaluation and 
comparison of the three mealtime assistance interventions. The MRC states 
that these steps are crucial prior to conducting larger research trials (or the 
“Evaluation” stage), as it allows refinement and standardisation of the 
intervention, as well as providing key pilot data to inform recruitment, 
randomisation, power calculations and measurement of outcomes [148].   
Stages 3 and 4: Evaluation and Implementation 
The final stages in the MRC framework involving evaluating the clinical and 
economical outcomes of the intervention (usually using a RCT design) and the 
diffusion and surveillance to establish the broader applicability and real-life 
effectiveness of the interventions. “Evaluation” and “Implementation” steps of 
the process require large sample sizes and long-term surveillance that are not 
feasible within the scope of a doctoral research program.  However, it was 
anticipated that the PhD research would provide important data to inform 
further research to complete the latter stages of the MRC framework. 
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2.3.4 Intervention design and implementation 
This section of the methods outlines the action research approach used for 
implementation of mealtime assistance interventions, followed by the strategies used 
to successfully design and implement the interventions. The pre-intervention and 
intervention contexts will also be described. 
 
Implementation framework  
An action research approach was used in designing the components of the 
intervention and strategies for implementation. As discussed in Section 1.4.4 (page 
42), action research is “the process in which ‘we’, researchers and participants, 
systematically work together” [197] with a focus on “problem solving, improving 
work practices and on understanding the effect of research or intervention as part of 
the research process” [161]. This approach was chosen based on its success in 
implementing complex interventions in nursing and health services literature [103, 
169, 191, 205-208]. 
 
Theoretical strategies that address the professional, social and organisational levels 
were used to design a multi-component intervention, including a variety of education 
and communication strategies, reminders at point-of-care, social influence strategies 
and changes in organisational routines [149]. As described in Section 1.4 (page 33), 
high levels of participant engagement and involvement may improve the likelihood 
of successful implementation of nutrition and mealtime interventions [103, 149, 162, 
165, 169, 209]. The important role of “opinion leaders" in creating social 
environments that support change is highlighted in social theories [149] and has been 
named as a critical success factor in nutrition intervention studies [213]. Using 
“opinion leaders” as communicators has been identified as a highly effective 
strategy, particularly where there is high professional resemblance to the target group 
[175]. Social theories also stress the importance of creating new social norms, where 
the desired behaviour becomes socially acceptable. This can be achieved through 
modelling by “opinion leaders” [149]. Implementation experts recommend that 
researchers engage with clinicians to form a team of “insiders” and “outsiders” in 
 Chapter 2: Methods 83 
order to balance the context knowledge and credibility with participants of “insiders” 
with creation of new ideas and perspectives by “outsiders” [169].  
 
Application of action research approach 
The above theoretical strategies were used within the action research framework to 
design and implement three mealtime interventions. The application of the “look, 
think, act” cycles, and implementation methods and strategies are summarised in 
Figure 2.4 (page 84).  
 
Look”: The HUNGER study 
The HUNGER study, which formed the “look” stage of the action research process, 
was conducted prior to the PhD research project (September 2007 – March 2008), 
and therefore will not be discussed in detail in the thesis. HUNGER is outlined in 
Appendix A, and study methods and results are published in the papers titled: 
“Helping understand nutritional gaps in the elderly (HUNGER): A prospective study 
of patient factors associated with inadequate nutritional intake in older medical 
inpatients” [255] and “Everyone's problem but nobody's job: Staff perceptions and 
explanations for poor nutritional intake in older medical patients” [83] which can be 
found in Appendix I.  
 
In summary, the HUNGER study (n=134) found that only 41% of older medical 
patients met estimated resting energy requirements. Factors associated with 
inadequate energy intake in multivariate analysis were poor appetite, higher BMI, 
diagnosis of infection or cancer, delirium and need for assistance with feeding. Focus 
groups with staff revealed that there was a lack of a coordinated approach to nutrition 
and mealtimes and a lack of a sense of shared responsibility. All staff talked about 
competing activities at mealtimes and felt that ‘extra hands’ would help to address 
most mealtime barriers but did not consider organisational change to improve 
mealtime care. The process of conducting focus groups and forming a 
multidisciplinary steering committee to provide advice on the design of HUNGER 
also allowed early engagement of staff in the change process.  




Figure 2.4. Summary of methods used for implementing mealtime assistance interventions,  
using action research framework. 
Sept 07 – Mar 08 
(Pre-PhD) 
“Look” 














May – Dec 08 
(PhD) 
“Think” 




Researchers develop EAT 
principles; sessions with 
nursing managers to 
design interventions to 
achieve EAT principles 
HUNGER data, photos and 
videos used to prompt 
staff to reflect on 
practice; small group 
sessions to develop 
strategies for allocated 
EAT intervention. 
Engage clinicians Communication via 
“opinion leaders” and 
managers; “Insider” and 
“outsider” research team 
Feedback findings to managers and clinicians 




and Time to EAT 
Facilitate 
implementation 
of strategies by 
clinicians 
Reinforcement of new 
social norms by “opinion 
leaders” and managers; 
point-of-care reminders; 
procedure manual; 
Implement mealtime assistance interventions 
Manage 
emerging issues  
Repeat “Look, think, act” 
cycles; feedback sessions; 
meal observations 
Action Research Stage Method Strategies 
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“Think”: Design mealtime interventions 
Based on data from the HUNGER study, I designed the overarching principles of the 
intervention (in consultation with supervisors). These principles were “Encouraging, 
Assisting and Time to Eat” (EAT), which would become the motto of the project. I 
facilitated an individual session with each nursing manager from the Internal 
Medicine wards (8BNorth, 8BSouth and 9BNorth) to brainstorm possible and 
preferred strategies that could be introduced to achieve the EAT principles.  
 
Based on these discussions, I allocated one of three mealtime assistance interventions 





Interventions were allocated to one of three study wards based on which strategies 
the nursing managers felt would be most effective and easily implemented on their 
ward. This method of allocation was selected to enhance the likelihood of successful 
implementation of new models. This approach is consistent with the action research 
approach, where clinicians work closely with researchers to design, implement and 
evaluate change to practice [169, 198]. As discussed in the implementation science 
literature, support from managers is crucial when attempting to change the 
organisational culture and their visible support of the project can motivate adaption 
of new behaviours of their staff (“modelling”) [149].  
 
A PM+AIN intervention, which combined the two suggested strategies, was 
implemented with the expectation that this would produce the largest improvement in 
implementation and nutritional outcomes [256]. The interventions (and pre-
intervention context) will be described in detail later in this chapter in Sections 2.3.5 
and 2.3.6. 
 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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“Think”: Engage clinicians 
Given the strong nursing focus of the interventions, project funding was used to 
employ an experienced nurse project officer (0.4 FTE for 7.5 months). This nurse 
project officer had previously worked on the Internal Medicine wards to successfully 
implement change to practice and was therefore seen as a colleague and “opinion 
leader” by ward nurses. Dr Alison Mudge (Associate Supervisor), a well-respected 
clinician and researcher in the Internal Medicine Unit, also acted as an opinion leader 
and provided a communication channel to the doctors in the unit. This 
multidisciplinary implementation approach was important in order to successfully 
build relationships with Internal Medicine clinicians from a range of disciplines. The 
research team had a mix of “insider” and “outsider” roles: Dr Alison Mudge and I 
had formal appointments in Internal Medicine units whilst the nurse project officer 
had an appointment external to the wards but had previously worked with ward staff 
on projects.  
 
We identified individual clinicians from a range of disciplines who were well 
respected and demonstrated an ability to positively influence their peers. These 
“opinion leaders” were used as a second communication channel to the 
multidisciplinary teams. Their visible support and involvement in the interventions 
was fostered in order to encourage their peers to participate in the project. Nursing 
managers actively supported the project and provided staff with time offline from 
clinical duties to participate in the process. 
 
“Think”: Empower staff to improve practice 
Based on staff focus groups from the HUNGER study, the most significant barriers 
to nutritional care were diffusion of responsibility and accountability for nutrition 
activities [83]. Nurses expressed feelings of helplessness and lack of empowerment 
to make changes to their routines to improve mealtime care [83]. Therefore, the nurse 
project officer and I conducted a total of 20 small group sessions to encourage nurses 
and allied health professionals to reflect on their own practice. These groups were 
comprised of 4-6 clinicians from the same ward and discipline. The reflective 
process was prompted by showing humorous video clips of hospital mealtimes 
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(developed in the United Kingdom as part of their Protected Mealtimes campaign) 
and photos taken during mealtimes on the Internal Medicine wards (Appendix D). 
These humorous videos “broke the ice” and prompted reflection on their practice in a 
non-threatening manner, while the photos and data from the HUNGER study 
reinforced that there were real deficits in mealtime care on their own wards.  
 
The nurse project officer and I then introduced the EAT principles to the group and 
led them in developing strategies to improve mealtimes (specific to their discipline 
and allocated intervention). This process was essentially the same for all three 
interventions; however discussion of specific implementation strategies was directed 
by the allocated intervention. These strategies were designed to be easily 
incorporated into the daily routine of clinicians (outlined in Table 2.1, page 94).  
 
“Act”: Facilitate implementation of strategies by clinicians 
We used a number of methods to reinforce the strategies developed by clinicians 
including: 
 Reminders of EAT principles at point-of-care e.g. “Eating in Progress” 
signs placed at front of wards at mealtimes, mealtime bells, posters, 
badges, placemats, reminders on medical imaging request forms to book 
procedures outside mealtimes (Appendix D). 
 Nurse project officer visiting the ward at mealtimes to encourage 
compliance with agreed strategies.  
 Procedure manuals for AIN feeding assistants  
 Weekly clinical supervision sessions with AIN feeding assistants 
 Regular feedback sessions with clinicians 
We encouraged ongoing involvement of the “opinion leaders” in mealtime care to 
reinforce the change in mealtime culture on the wards. All staff on the Internal 
Medicine wards were aware of the specific roles and strategies that each individual 
had in the interventions. This was a deliberate strategy to attempt to create a new 
“social norm” where everyone was expected to contribute to mealtime care.  
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“Act”: Manage emerging issues  
The nurse project officer, research assistants and I were frequently on the ward at and 
between mealtimes to monitor the progress of the interventions and identify 
emerging issues. Fortnightly “catch-up” and feedback sessions were also held with 
clinicians and managers to identify issues which could affect the outcome of project. 
Emerging issues were proactively resolved through involving staff in ongoing “look, 
think, act” cycles to avoid any damage to the progress of the study.  
 
2.3.5 Description of pre-intervention context 
Nutrition care processes 
A description of RBWH and Internal Medicine model-of-care was provided earlier in 
Section 2.1.1 (page 71). Prior to the intervention period, hospital-wide malnutrition 
screening procedures were in place, where all patients were to be screened for 
malnutrition on admission by dietetic assistants and nurses. There were hospital-wide 
nutrition support policies outlining processes for nutrition intervention and 
monitoring. Each Internal Medicine team included an Accredited Practicing Dietitian 
(0.5 FTE) who provided nutritional assessment and intervention to patients screened 
at risk of malnutrition and those referred by other clinicians. Each ward had a dietetic 
assistant (0.25 FTE) who conducted malnutrition screening, provided nutritional 
snacks and supplements to at risk patients, provided basic nutritional advice and 
managed patient menus. The dietetic assistant role did not include feeding assistance 
at meals, but they were expected to be present at mealtimes to monitor nutritional 
intake of at risk patients. As they worked across four wards, in-depth monitoring of 
nutritional intake by dietetic assistants was not feasible. 
 
Patients were provided with HEHP meals, snacks and/or ONS by the dietetic 
assistants if identified “at risk” of malnutrition through routine malnutrition 
screening or when ordered by the Internal Medicine dietitian, doctor or nurse. The 
HEHP meals provide approximately 10,000kJ and 100g protein per day, with the 
energy and protein content of snacks and ONS varying depending on prescription by 
the dietitian, dietetic assistant, doctor or nurse. In comparison, the standard hospital 
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meals provide approximately 8,000kJ and 70g protein per day, with standard hospital 
mid-meal snacks providing approximately 700kJ and 2g protein. 
 
Mealtime assistance 
In the pre-intervention context, there were no mealtime policies or procedures in 
place within the Internal Medicine wards or hospital more broadly. Mealtime 
assistance was provided by nurses in an unstructured and ad hoc manner, with 
intermittent support from assistant-in-nursing (AIN) staff. Each ward had a 
permanent full-time AIN with clinical and operational duties, including mealtime 
assistance under direction of registered nurses.  
 
Based on HUNGER data, there were no pre-intervention differences between the 
three Internal Medicine wards with respect to the proportion of patients provided 
with mealtime assistance (p=0.47) or interrupted during the mealtime (p=0.70). 
Wards had an average of 8 nurses on the wards at mealtimes (inter-quartile range 
(IQR): 6-10), with an average of 1 nurse per ward observed providing mealtime 
assistance at observed meals (IQR: 0-2). Again, there were no pre-intervention 
differences in the number of nurses present or assisting at mealtimes (present: 
p>0.46, assisting: p>0.11). There were also no pre-intervention differences in energy 
or protein intake of patients between the three Internal Medicine wards (energy: 
F2.112= 0.17, p=0.84; protein: F2.112= 0.29, p=0.81). Therefore, the provision of 
mealtime care and nutritional intake of patients on the three Internal Medicine wards 
were comparable prior to implementing the three mealtime assistance interventions.  
 
2.3.6 Detailed description of interventions 
This section will provide a detailed description of the three mealtime assistance 
interventions implemented on the Internal Medicine wards.  It is important to note 
that all interventions were grounded in the “Encouraging, Assisting and Time to Eat” 
principles. All interventions focused on increasing mealtime assistance; however the 
way that responsibility for mealtime assistance was designated differed between the 
interventions. It is also important to note that the interventions were implemented at 
the ward-level; that is, all patients admitted to the study wards received the 
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intervention and staff did not target enhanced mealtime care to study participants 
only. 
 
Intervention study: timeline and allocation 
Each intervention period was 11 weeks in duration (outlined in Figure 2.5, below). 
There was a two week run-in period prior to commencing data collection for AIN-
only and PM-only, to ensure that the interventions were operating as planned. There 
was a one week break in data collection on 9BNorth to allow introduction of the 
AINs for PM+AIN. A shorter time period in this case was deemed reasonable, as the 







As outlined in Section 2.3.4 (page 85), the allocation of interventions to wards was 
based on which model the nursing manager felt would be best accepted by staff 
working on their ward. This resulted in two wards implementing the AIN-only 
intervention and one ward implementing the PM-only intervention followed by 
PM+AIN (shown above in Figure 2.5). This increased the risk of uneven sample 
sizes between groups, given that the AIN-only intervention was implemented across 
AIN-only:  
Additional assistant-in-
nursing (AIN) with  
dedicated nutrition role 






Multidisciplinary approach  
to meals, including  
Protected Mealtimes 
Week 1 - 11 
PM+AIN: 
Combined intervention: 
AIN + multidisciplinary 
approach to meals 




Figure 2.5. Timeline of mealtime assistance interventions. 
June 2009 Jan 2009 Apr 2009 
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two wards (60 beds), and PM-only and PM+AIN on only one ward (30 beds). This 
was considered when determining recruitment periods to achieve adequate sample 
sizes in each group (sample size calculations presented in Section 2.3.14 (page 111). 
 
AIN-only (8BNorth, 8BSouth): 
Additional assistant-in-nursing (AIN) with dedicated nutrition role 
An additional 1.0 FTE AIN was employed on each ward (referred to as “Intervention 
AIN”) to work alongside the existing permanent 1.0 FTE AIN staff member (referred 
to as the “existing ward AIN”). According to the Royal College of Nursing Australia 
and Australian Nursing Federation [257], an AIN is an unlicensed health worker who 
provides nursing care activities under the direction and supervision of a registered 
nurse. The AIN position is similar to a Health Care Assistant in the United Kingdom 
or Certified Nursing Assistant in the United States of America.  
 
The Intervention AINs had a minimum qualification of Certificate 3 in Aged Care 
and had previously worked on the RBWH Internal Medicine wards in a casual 
capacity before the PhD research. The Intervention AIN worked 9.30am – 6.00pm 
(Monday to Friday) and the existing ward AIN continued to work their regular shifts 
(7.00am to 3.30pm Monday to Friday). The daily work schedule of the existing ward 
AIN was modified in consultation with nursing managers to ensure that at least one 
AIN was available to set up and assist patients at each meal. As data were only 
collected on weekdays, the AIN position was funded from Monday to Friday.  
 
Intervention AINs and existing ward AINs worked under the direction of registered 
nurses and were expected to complete the following mealtime tasks: 
 pre-meal preparation (e.g. toileting, washing hands, sitting out of bed)  
 setting up patients once meals arrived 
 feeding patients needing full assistance during meals.  
The number of patients assisted by the AIN varied, depending on the number of 
feeding dependent patients on the wards and assistance provided by existing nurses. 
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Additional roles of the Intervention AIN included: 
 assisting and encouraging patients with consumption of mid-meal snacks  
 assisting patients with completing menus and implementing simple menu 
requests to encourage intake of HEHP foods (under the supervision of 
ward dietitians) 
 liaising with nurses, dietitians and speech pathologists regarding 
nutritional intake of patients, including weekly meetings with dietitian and 
dietetic assistants  
 
It was not part of the Intervention AIN role to order HEHP meals, snacks and/or 
ONS. However they were educated about the role of this strategy in managing 
malnutrition and expected to assist patients with consumption of these items. They 
were instructed to liaise with the Internal Medicine dietitian or nurses if they felt that 
HEHP meals, snacks and/or ONS were required by a patient. 
 
Intervention AINs were provided with a total of fifteen hours of formal training by 
the PhD candidate, nurse project officer, ward nurses, speech pathologists and 
dietetic assistants in their first week of employment. Intervention AINs were 
provided with training in the nutritional needs of the elderly (including practical 
strategies to increase nutritional intake and how to identify and address barriers to 
nutritional intake), swallowing and dysphagia, local foodservices procedures, manual 
handling and food safety. These education sessions were offered to the existing ward 
AINs, and were attended by two out of the three existing ward AINs. This was 
followed by one hour education and support sessions every week during the project 
by the nurse project officer. 
 
As described in Section 2.3.4 (page 86), the nurse project officer conducted small 
group sessions with ward nurses to develop specific strategies that they could 
undertake, in conjunction with the Intervention AIN, to ensure all patients were 
provided with adequate encouragement and assistance at mealtimes. Researchers 
spent a total of six hours with nurses on wards 8BSouth and 8BNorth during the 
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intervention period. A similar amount of time was spent with dietitians, dietetic 
assistants and speech pathologists to discuss their relationship with the Intervention 
AINs. It is important to note that there was limited involvement of doctors or other 
allied health professionals in implementing this intervention. While the clinicians on 
wards 8BSouth and 8BNorth knew of the PM-only intervention on ward 9BNorth, 
these strategies were not actively promoted on wards 8BSouth and 8BNorth. 
 
PM-only (9BNorth):  
Multidisciplinary approach to meals, including Protected Mealtimes 
This intervention took a multidisciplinary approach to mealtimes, whereby all staff 
incorporated “Encouraging, Assisting and Time to EAT” (EAT) principles into their 
everyday interactions with patients. This was done by encouraging and assisting 
nutritional intake at meals and reinforcing the importance of nutrition in recovery 
and health. Protected Mealtimes were implemented as part of this strategy, where all 
staff were instructed to focus all activities at mealtimes on encouraging and assisting 
nutritional intake and avoiding non-urgent interruptions during mealtimes. It is 
important to note that this strategy differs from the Protected Mealtimes approach 
taken in the United Kingdom, where the primary focus is on ceasing mealtime 
interruptions to release time to provide assistance [258]. 
 
As described in Section 2.3.4 (page 86), small group sessions were conducted by 
researchers with nurses, allied health professionals, doctors and foodservice staff. 
These sessions were organised and supported by key “opinion leaders” and/or 
managers from each discipline. The purpose of these sessions was to develop specific 
strategies that staff could undertake to incorporate the EAT principles into their 
everyday practice (outlined in Table 2.1, page 94). Researchers spent a total of 25 
hours with clinicians in these sessions throughout the intervention period, with six of 
these hours spent with ward nurses (as per AIN-only intervention). 
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Table 2.1. Strategies for implementing “Encouraging, Assisting and Time to Eat (EAT)” 
principles in PM-only and PM+AIN interventions. 
Staff group Negotiated Strategies
1
 
Nurses Rearrange lunch breaks to maximise number of staff on wards. 
Rearrange non-urgent clinical activities to be completed before or after the 
meal. 
Plan for mealtimes (e.g. have patients sitting out of bed, toileted etc) 
Negotiate patient transfers to occur outside mealtimes 
Place “Eating in Progress” signs at the front of the ward at the start of meals 
to alert staff and visitors that it was a mealtime. 
Reinforce EAT principles with visitors, allied health, doctors and other staff. 





Limit non-urgent patient activities at mealtimes (e.g. ward rounds, routine 
therapy) 
At mealtimes, assist patients with set-up of meal if time permits, or conduct 
non-patient activities (e.g. read/write in medical records, plan therapy) 
Sit patient out of bed after therapy in preparation for meal  
Encourage patients with meals and snacks by ensuring they are accessible 
and within reach of patient 
Reinforce importance of nutrition for recovery with patients 
Other Foodservice staff: encourage patients to eat when delivering meals, assist 
patients with opening containers where able; ring bells on arrival to ward to 
indicate start of the mealtime. 
Medical imaging: book non-urgent procedures outside mealtimes (prompted 
by reminder sticker on top of request form). 
Phlebotomy: if need to be on ward at mealtime, focus on patients who are 
“nil by mouth” or finished their meal. 
Patient support staff: avoid unnecessary disruptions during mealtimes (e.g. 
vacuuming, emptying garbage); encourage and assist patients if on ward at 
mealtimes (if time permits) 
Ward receptionist: limit non-urgent phone calls to patients during mealtimes 
Other clinical staff: conduct non-patient activities at mealtimes 
Family/ visitors: posters on the ward outlining the importance of mealtimes 
and nutrition, the time of meals on the wards and how family could assist 
with nutritional intake. 
1
Negotiated in small group sessions with clinicians as per Action Research process (as outlined in 
Section 2.3.4 page 86). 
 Chapter 2: Methods 95 
PM+AIN (9BNorth):  
Combined intervention: AIN + multidisciplinary approach to meals 
At the conclusion of the PM-only intervention, an additional 1.0 FTE AIN was 
introduced to this ward (9BNorth) to create the third mealtime assistance 
intervention. This AIN had delivered the AIN-only intervention on ward 8BNorth 
between January and March 2009 and, therefore, was familiar with the Intervention 
AIN role. The role of the AIN was introduced as per AIN-only (as described on page 
91). Researchers and “opinion leaders” continued to encourage nurses, doctors, allied 
health professionals and non-clinical staff on 9BNorth to apply EAT principles as per 
PM-only. Support and feedback sessions continued throughout this intervention 
period as per AIN-only and PM-only interventions. 
 
All interventions 
There was no formal change to the procedures for providing HEHP meals, snacks 
and/or ONS to Internal Medicine patients during the intervention period (nutritional 
composition outlined in Section 2.3.5, page 88). These continued to be provided to 
patients identified “at risk” through routine malnutrition screening (ordered by 
dietetic assistants) or when ordered by the Internal Medicine dietitian, doctor or 
nurse. Given the results of the HUNGER study (briefly outlined in Section 2.3.4, 
page 83, see publication at Appendix I [4]), Internal Medicine dietitians and dietetic 
assistants were educated about the high prevalence of malnutrition and poor 
nutritional intake in the elderly medical patient group and were asked to consider 
providing HEHP meals and snacks to these patients on admission to Internal 
Medicine wards unless contraindicated (e.g. end stage renal disease, therapeutic diets 
for procedures). Internal Medicine doctors and nurses were also educated about the 
high prevalence of malnutrition and poor nutritional intake, but were not actively 
encouraged to increase frequency of ordering HEHP meals, snacks and/or ONS as 
part of the intervention.  
 
Apart from the three mealtime assistance interventions described, there were no 
changes to ward or team staffing levels, clinical models of care or foodservice or 
meal delivery systems. To minimise the impact of routine rotations of new doctors 
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and allied health professionals to the wards, senior staff and “opinion leaders” were 
instructed to orientate all new staff to the mealtime assistance interventions. 
 
2.3.7 Participants: elderly medical inpatients 
To evaluate implementation outcomes (process evaluation) and the effect of the 
interventions on nutritional and clinical outcomes (impact and outcome evaluation), 
elderly medical patients were invited to participate in the study. All consecutive 
admissions to the study wards were screened against the following eligibility criteria:  
 Inclusion criteria: aged ≥ 65 years, anticipated length of stay of ≥3 days. 
 Exclusion criteria: critically or terminally ill (as determined through medical 
record review by researcher and clarification with treating medical team), nil 
by mouth or receiving full enteral tube feeding or parenteral nutrition. 
 
Consent process 
Potential patients were identified using the existing computerised hospital patient 
management system on admission to care under Internal Medicine teams.  While the 
screening process was conducted Monday to Friday, weekend admissions were 
screened on Monday for inclusion in the study. Patient medical records were 
reviewed by the PhD candidate and all patients meeting the eligibility criteria were 
approached by the PhD candidate or research assistants by Day 3 of admission.  
Patients were provided with verbal and written information about the study and 
revisited within 24 hours to gain consent for participation.  Participants with 
cognitive impairment as identified from their medical record had consent provided 
by a nominated substitute decision maker. The same eligibility criteria and 
recruitment methods were used for the pre-intervention and intervention groups to 
minimise selection bias.  
 
“Allocation” to intervention groups 
Consented participants received one of three intervention groups based on the ward 
to which they were admitted from the Emergency department. The existing hospital 
bed allocation system is based on the day of admission and bed availability, and 
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allocation was outside the control of the researchers.  Previous studies conducted 
within the department have demonstrated effective matching of patient 
characteristics and outcomes by allocating patients using this system [247]. While, in 
theory, patients could have been randomly allocated to one of the three study groups, 
this would have caused major disruption to existing service delivery models and may 
have had implications for the care provided to the patients (as medical care is 
organised by ward).  Due to limitations of a pseudo-randomised approach to patient 
allocation, basic socio-demographics and medical, functional and nutritional 
characteristics of participants in the pre-intervention and intervention groups were 
compared. Where differences were seen, these were accounted for in statistical 
analyses (to be discussed in Section 2.3.15, page 111). 
 
The study was registered in the Australian Clinical Trials Register 
(ACTRN12609000525280) and approved by Human Research Ethics Committees at 
RBWH (HREC/08/QRBW/25) and QUT (approval number: 0900000036; see 
Appendix E for ethics approval documents). 
 
2.3.8 Data collection procedures 
Implementation, nutritional and clinical data were collected from participants at 
approximately Day 4 of hospital admission.  This time point was chosen because, 
with the median length of stay of Australian elderly patients being five days [259], it 
was likely to capture the largest sample while excluding short-stay patients who were 
not the target group for this study. This is a similar time point as used in the pre-
intervention group (where data were collected during the first week of admission). 
To minimise information bias, data were collected by the PhD candidate and research 
assistants using the same standardised tools and data collection protocols for the pre-
intervention and intervention studies. 
 
2.3.9 Outcome measures  
There are three main categories of outcomes in nutrition intervention studies: 
process, nutritional and clinical. The outcome measures selected for this study are: 
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 Implementation outcomes (process evaluation): levels of mealtime 
assistance, interruptions and non-clinical activities completed by nurses. 
 Nutritional outcomes (impact evaluation): energy (kilojoules) and protein 
(grams) intake. 
 
The focus on nutritional outcomes, rather than clinical outcomes such as mortality 
and healthcare utilisation, is a common criticism of nutrition intervention studies. 
This PhD research was designed to be an exploratory study to inform the design of a 
future larger research trial. Therefore, it was unlikely that this study would be 
adequately powered to assess the impact on clinical end-points as these factors are 
significantly affected by non-nutritional parameters [73]. Furthermore, conducting a 
study with adequate power to evaluate clinical outcomes was not deemed to be 
feasible for the PhD project. For this reason, the primary focus of this study was on 
implementation (process evaluation) and nutritional outcomes (impact outcomes). 
However, data on clinical outcomes (mortality, length of hospital stay, new 
admissions to residential aged care and hospital readmission).were collected with the 
aim of providing valuable pilot data for design of future studies. 
 
2.3.10 Process evaluation (implementation outcomes) 
Definition of process evaluation for this study 
The importance of process evaluation to determine the success of implementation 
was discussed in detail in Section 1.4.3 (page 39) of the literature review. It is 
important to note that, in this study, there were in fact two implementation processes 
which could have been evaluated:  
 change management processes used by researchers with Internal Medicine 
staff (i.e. how effective was the action research process?)  
 delivery of the mealtime interventions to patients by Internal Medicine 
staff (i.e. did staff deliver the interventions to patients as intended?)  
For the purposes of this study, process evaluation refers to the latter.  
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Six of the eight dimensions of process evaluation identified by Berkel et al. [192] 
were considered in evaluating the implementation of the three mealtime assistance 
interventions: 
 program reach: extent to which participants are representative of the target 
population 
 fidelity: extent to which the program was delivered as prescribed 
 dosage: frequency and duration of intervention received by participants 
 program differentiation: how it differs to other programs and usual care 
 monitoring of control (or pre-implementation) conditions 
 adaptation or modification of intervention 
Responsiveness of staff and quality of the intervention (manner in which it was 
delivered) will be explored in thematic analysis of the staff focus groups (see 
Chapter 5: Study 2: Qualitative Study, page 181). The sustainability of the 
interventions will be evaluated in Chapter 6: Study 3: Sustainability Study. 
 
Implementation outcomes: 
To conduct the process evaluation, implementation data were collected using 
mealtime observations at the individual patient-level and at ward-level. 
 
Individual patient-level observations 
Basic demographic and medical data (e.g. gender, age, pre-admission place of 
residence, co-morbidities) were collected by the PhD candidate from medical 
records of consented study participants on Day 4 of admission to allow 
description of the study group and comparison with non-participants to assess 
the extent to which the study group were representative of the target 
population. Data were also collected on length of stay, primary diagnosis and 
discharge destination from hospital databases on discharge.  
 
All participants were observed during mealtimes (breakfast, lunch and dinner) 
by the PhD candidate and trained research assistants on Day 4 of admission. 
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On average, three participants were observed each day, with each participant 
only observed once. The “daily food and fluid consumption chart” (Appendix 
F) was used to collect the following data from each patient while observing the 
nutritional intake of participants: 
 Mealtime assistance: An occasion of mealtime assistance was 
prospectively defined as any activity which assisted the participant at the 
meal, ranging from verbal encouragement or meal set-up to full feeding 
assistance. This was recorded as “assisted” or “not assisted” for each meal, 
and then re-coded into new variables: 
o assistance received at ≥1 meal on the study day: yes/no 
o assistance received at all meals on the study day: yes/no 
o number of assisted meals on the study day: continuous variable 
 Mealtime interruptions: An interruption was prospectively defined as any 
activity which stopped the participant from eating for one minute or 
longer. This was recorded as “interrupted” or “not interrupted” for each 
meal, and re-coded into new variables similar to those above used to 
describe assistance.  
Procedures for collecting nutritional intake data will be discussed in Section 
2.3.11 (page 102). 
 
Data on nutrition care processes were also collected on Day 4 of admission to 
determine if non-meal related aspects of nutritional care changed after the 
introduction of the mealtime interventions. The PhD candidate collected these 
data from ward and nursing documentation on: 
 completion of malnutrition screening  
 weight monitoring by nurses, dietetic review  
 provision of HEHP meals, snacks and/or ONS.  
These data were recorded as “present” or “not present”. 
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Ward-level observations of staff 
While conducting the individual patient-level observations, the PhD candidate 
and research assistants also observed the activities of staff at breakfast, lunch 
and dinner to gain further insight into the operation of the interventions.  
Ward-level mealtime observations were conducted daily for the first five weeks 
of the pre-intervention period (December 2007 – March 2008; n=107 meals) 
and repeated at regular intervals during the intervention period (n=103): 
 AIN-only: n= 29 meals observed over Week 4 and 8  
(study period: Week 1 to end of Week 11) 
 PM-only: n=30 meals observed over Week 2 and 7  
(study period: Week 1 to end Week 11) 
 PM+AIN: n=44 meals observed over Week 15, 16, 19 and 23  
(study period: Week 13 to the end of Week 24) 
 
At the time of conducting the study, there were no published instruments to 
assess the social and/or physical environment of hospital mealtimes. Therefore, 
the “observational audit form” (Appendix F) was developed to record the 
following staff activities at each meal:  
 mealtime assistance: number and discipline of staff providing assistance  
 interruptions: occurrence of interruptions and discipline of staff  
 non-meal related activities of nurses: nature of activity observed; 
classified as either .  
o clinical: e.g. medication rounds, blood pressure monitoring 
o communication e.g. writing in charts, handover to other nurses; or  
o non-clinical activities e.g. cleaning, making beds 
These non-meal related activities may have also been classed as an interruption 
if they stopped the participant from eating for one minute or longer. 
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Changes in the delivery of the intervention over time (or adaption) were 
explored by comparing ward-level mealtime observations of assistance and 
interruptions at different time-points across the study period (time-points as 
listed in dot points above). 
 
2.3.11 Impact evaluation (nutritional outcomes) 
There are four categories of impact outcomes in the nutrition care process: nutrition-
related outcomes (e.g. dietary intake), anthropometric measurements (e.g. weight), 
biochemical data and nutrition-focused physical examination findings [260]. This 
study focused on nutritional outcomes, namely energy and protein intake, as it is 
unlikely that a significant change in biochemistry or body composition would be 
seen as a result of nutrition intervention in the short time-frame of hospital admission 
(median 5 days, [259]). Change in body weight is often used as an impact outcome in 
nutritional studies. However, accurately measuring the change in body weight over 
an acute hospital admission is made difficult by non-nutritional factors impacting on 
weight status (such as hydration status and disease state) and unpredictable and 
changing discharge dates making collection of discharge weights difficult, as noted 
in the recent study by Holyday et al. [261]. 
 
Energy is required by the body for metabolic processes, physiological functions, 
physical activity, growth and synthesis of new tissues [262]. Energy is oxidised from 
ingested carbohydrates, fats and proteins and is measured in kilojoules (kJ). Proteins 
are essential nutrients for synthesis of new tissues, immunity and metabolic 
processes and are used as a source of energy for the body. Under-consumption of 
energy and protein, and consequent malnutrition, is a concern in acutely ill elderly 
people (as discussed in Section 1.1, page 3). Inadequate energy intake often occurs in 
conjunction with inadequate intakes of other key nutrients, including protein, 
essential fatty acids, fibre and micronutrients [54, 57, 263].  
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In this study, energy and protein intake were expressed and analysed in three ways to 
allow comparisons with previously reported data and provide clinically meaningful 
results.  
 Total energy and protein intake (kJ; g protein) 
 Weight-adjusted energy and protein intake (kJ per kilogram (kg) body 
weight; g protein per kg body weight) 
 Adequacy of energy and protein intake to meet individually estimated 
requirements (as a categorical variable) 
 
Measuring energy and protein intake 
Dietary intake was measured using direct observation and plate waste methods over a 
24 hour period (7am to 7am) on Day 4 of admission. The Minimum Data Set for 
Nutritional Intervention Studies in Elderly People suggests the use of either a 24 hour 
recall or three day food record be used to measure dietary intake in intervention 
studies [264]. However, the reliability of using these methods, which rely on patient 
recall or prospective recording, has been identified as difficult in elderly patients, 
particularly where cognitive impairment is present [265]. Therefore, dietary intake 
was measured through direct observation by the PhD candidate and research 
assistants. Data collected in the pre-intervention group confirmed previous findings 
that there is no difference in energy or protein intake in hospital when measured on 
one day, compared with two or three day measurements [255, 266].  
 
Patients were directly observed during meals (breakfast, lunch and dinner) on Day 4 
of admission to determine intake of hospital meals as well as foods provided by 
family or purchased from the hospital cafeteria. Plate waste was recorded as a 
proportion of each food and drink item provided (e.g. soup, vegetables, meat), 
similar to methods described by Odlund Olin et al. [77].  Weighed measurement is 
labour-intensive and can be disruptive to the hospital meal service, with visual 
estimation of plate waste correlating closely with weighed methods in two studies 
(r=0.89, p<0.01 [77]; mean difference between weighed and visually estimated 
methods: 29kJ, 95%CI 17-37 [267]).  Prior to commencing the study, the PhD 
candidate (an Accredited Practicing Dietitian) provided training on estimating plate 
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waste to the two research assistants (dietetic assistants, who monitor patient food 
intake as part of their usual role). Comparisons were made between assessors to 
ensure reliability of estimates; however no data were collected to formally assess 
inter-rater reliability. 
 
Food and drink intake outside the mealtimes is more difficult to measure, given 
practical and ethical issues in observing patients for an entire 24 hour period. These 
data were collected using a combination of methods including direct observation (as 
the PhD candidate and research assistants were present on the wards outside 
mealtimes for recruitment and assessments), evidence at the bedside (for example, 
food and drinks stored on bedside tables, empty food packages in rubbish bins) and 
patient and nurse recall. Nutritional information on these food items was obtained 
from Nutrition Information Panels from food packaging or provided by food 
companies where available; where no Nutrition Information Panels were available, 
food composition data of comparable food items from Australian food databases 
were used. 
 
Daily energy and protein intake was determined using known nutritional composition 
of standard serve sizes of hospital meals and Australian food databases using 
Foodworks (Version 6, Xyris, Brisbane Australia 2009). 
 
Determining energy requirements 
Energy requirements can be measured using doubly labelled water techniques or 
direct calorimetry, or estimated using indirect calorimetry to measure resting energy 
expenditure (REE) with the addition of an estimated physical activity factor. 
Measuring energy expenditure in the study population was deemed impractical in 
this study, due to patient burden and limited availability of equipment at the ward 
level. Where measuring energy expenditure is not practical, prediction equations can 
be used to calculate estimated energy requirements (EER) [268].  
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A review paper by Reeves & Capra [268] outlined limitations of using predictive 
equations; in particular, the discrepancy between populations upon which equations 
were derived and those with whom they are used to predict energy requirements. In 
the elderly, there are significant limitations when using predictive equations, as most 
equations developed based on data from: 
 young populations: do not account for age-related reduction in energy 
requirements of 1-2% per decade related to reductions in lean mass and 
physical activity [269]. 
 healthy populations: do not account for influence of disease on energy 
requirements. While “injury factors” can crudely adjust for illness, these 
factors may produce an even greater level of inaccuracy in estimating 
energy requirements, as they are inconsistently applied in practice [270] 
and do not account for severity, stage and treatment of the disease [271]. 
 normal weight populations: do not account for differences in body 
composition in overweight or obese people, or for the diagnosis of 
sarcopaenic obesity, which is common in the elderly [107]. 
 
This presents challenges both in the clinical and research setting, where it is often 
impractical to measure the energy expenditure of acutely unwell elderly patients and 
where robust prediction equations in this patient group are lacking. Clinical practice 
guidelines and textbooks recommend the use of ratio methods as a quick and easy 
alternative to using predictive equations, for example, EER equals 100 – 125 kJ per 
kilogram body weight [115, 272, 273]. After measuring the REE of 90 elderly 
hospital patients, Alix et al. [274] recommends a ratio method to calculate EER 
which includes a physical activity factor of 1.42:  
 BMI ≤ 21: 127kJ/kg (30 Cal/kg) actual body weight  
 BMI > 21: 110kJ/kg (26 Cal/kg) actual body weight  
While there are limitations with this equation (particularly in estimating requirements 
of the overweight or obese elderly person), this method is the only one to have been 
developed in an acutely ill elderly population with similar characteristics to the pre-
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intervention cohort from HUNGER and, therefore, was chosen to calculate 
individual EER in this study. 
 
Determining protein requirements 
The recommendation for daily protein intake in people aged over 70 years is  
1.0g protein/ kg body weight [262]. Recently, experts have recommended that  
1.0g protein/ kg/ day is the minimum intake required in the elderly, with suggestions 
that intakes may need to be 30 - 50% higher than this to achieve optimal health and 
function, particularly in hospitalised or malnourished people [275, 276]. However, 
for the purpose of determining protein requirements in this study, the conservative 
figure of 1.0g protein/ kg body weight/ day has been used. 
 
Adequacy of energy and protein intake 
Adequacy of energy intake was prospectively defined as energy intake over a 24 
hour period which is equal to or exceeding individually estimated energy 
requirements (calculated using methods described above).  
 
Adequacy of energy intake was further classified into the following three categories: 
 “adequate intake”: intake more than or equal to EER:  
 “inadequate intake: borderline”: intake falls between REE and EER  
 “inadequate intake: poor”: intake less than REE 
Similarly, “adequate protein intake” was defined as protein intake over a 24 hour 
period which is equal to or exceeding individually estimated protein requirements 
(≥1.0g protein/ kg).  
 
Individual nutritional goals may differ between participants, with some participants 
likely to benefit from increased energy and protein intakes for repletion and 
rehabilitation. However, this was not accounted for in this definition, which is 
therefore a conservative estimate of adequacy of intake. 
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2.3.12 Outcome evaluation (clinical outcomes) 
While this study is powered to detect a difference in nutritional outcomes (energy 
intake; sample size calculations presented in Section 2.3.14, page 111), data on the 
following clinical outcomes were collected with the aim of providing valuable pilot 
data to inform design of future studies: 
 inpatient mortality 
 length of acute hospital stay 
 new admission to residential aged care on discharge from hospital 
 unplanned hospital readmission at six months 
 six-month mortality 
Inpatient mortality, length of stay and discharge destination data were collected from 
the patients’ medical records and hospital electronic database on discharge.  Data on 
unplanned readmissions to RBWH within six months of discharge were collected 
from the hospital database. An unplanned admission was prospectively defined as 
admission to hospital ward for 24 hours or longer and excluding emergency 
department presentations, day procedures (e.g. chemotherapy, dialysis) and planned 
admissions for elective surgery. Six month mortality data were obtained from State 
Birth, Deaths and Marriages registry. 
 
2.3.13 Covariates 
Data on the below variables were collected in order to describe the patient group and 
to allow potential confounders and moderators (or effect modifiers) to be included in 
statistical modelling. These variables were identified from the literature and pre-
intervention HUNGER study [255] as potentially affecting the nutritional outcomes 
of participants prior to commencing the study. Where available, validated assessment 
tools from the Minimum Data Set for Nutritional Intervention Studies in Elderly 
People [264] were used in this study. 
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Demographic and medical data 
The following data were collected from the admission notes in the patient medical 
record (documented by the medical registrar): 
 Age (as a continuous variable, and categorical: 65-74 years, 75-84 and ≥85)  
 Gender 
 Pre-admission residential status 
 Number and type of co-morbidities using the Charlson co-morbidity index 
[277]. Cognitive impairment (documentation of delirium, dementia, 
cognitive impairment or confusion) was selected as a discrete variable as it 
was identified as an independent predictor of poor nutritional intake in 
HUNGER [255]. 
 Primary diagnosis. These data were obtained on discharge from the medical 
discharge summary and categorised by the PhD candidate in consultation 
with Dr Alison Mudge (consultant physician and Associate Supervisor). A 
diagnosis of cancer and infection were included in multivariate analyses as 
these diagnoses were observed to be predictors of poor nutritional intake in 
HUNGER [255] and other observational studies [22, 52, 53]. 
 
Nutritional risk and status  
Nutritional status was assessed using Subjective Global Assessment (SGA, [278]) 
and Mini-Nutritional Assessment (MNA, [279]). While there is no single “gold 
standard” for diagnosing malnutrition [280], SGA and MNA are both widely-used 
validated nutrition assessments which use a range of parameters to make a nutritional 
diagnosis, and predict worse health outcomes in elderly hospital patients [17, 281]. 
The primary difference between the tools is that they identify different nutritionally 
“at risk” groups of patients (see publication by the PhD candidate [282], Appendix I; 
[29, 283]). MNA takes a more holistic approach to assessment of malnutrition risk, 
and therefore identifies a larger number of patients, including those who may benefit 
from early prevention of malnutrition, as well as those with existing malnutrition. In 
contrast, the SGA ratings identify existing malnutrition only.  
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Both tools are regularly used in nutrition research; therefore malnutrition in this 
study was assessed using both methods in order to allow comparison of malnutrition 
prevalence with other studies. There is high likelihood of collinearity between MNA 
and other covariates (such as functional impairment, feeding dependency and 
cognitive impairment), as these are parameters assessed as part of MNA. For this 
reason, SGA was selected as the nutrition assessment variable for inclusion in 
multivariate modelling. 
 
Anthropometric measures  
Data on weight and height were collected to allow estimation of energy requirements 
and to calculate body mass index (BMI), which was identified as a predictor of poor 
nutritional intake in HUNGER [255]. Weight was measured using standardised 
digital scales (Tanita HD351), precise to 0.1kg.  Where it was not possible for a 
patient to be weighed using these scales, weight was obtained from ward seated 
scales (calibrated to study scales) or estimated by the PhD candidate (Accredited 
Practicising Dietitian) (n=21).  
 
Given the difficulty of measuring stature in this patient group due to impaired 
mobility and spinal curvature, a validated age-adjusted equation using measured knee 
height was used to estimate height [284]. Knee height was measured with knee-
height callipers (Ross Laboratories) using methods described by Cockram and 
Baumgartner [285]. Knee height was chosen to estimate height as it can be easily 
measured and, in elderly populations, has been shown to be more accurate than other 
methods, such as ulna length and demi-span [286]. Ulna length was used to estimate 
height where knee height could not be measured (n=22) due to lower limb 
amputation, oedema or joint deformity. 
 
BMI was calculated using measured weight and estimated height. It is becoming 
increasingly evident that World Health Organisation (WHO) BMI classifications 
(<18.5 kg/m
2
: underweight, 18.5-24.9 kg/m
2
: healthy weight, 25-29.9 kg/m
2
: 
overweight, ≥30 kg/m2: obese; [287]) are not appropriate in determining health risk 
in elderly populations. The most recent meta-analysis of 32 studies examining the 
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association between mortality risk and BMI  in elderly people aged ≥65 years found  
a similar mortality risk between those in the WHO “healthy weight” and 
“overweight” categories [288]. This finding was confirmed in the Australian setting 
in more recent epidemiological studies [289, 290]. Increased mortality risk in those 
with lower BMIs has been observed [289-293], leading to suggestions that the BMI 
classification for “underweight” in elderly populations should be increased to <22 
kg/m
2 
[291-293]. For this reason, BMI cut-offs for this study have been selected as 
<22 kg/m
2
: underweight, 22-30 kg/m
2: 
healthy weight and >30 kg/m
2
: overweight.  
 
Appetite  
Appetite is a known risk factor for poor nutritional intake [11, 50-52, 255], making 
this a potential confounding variable in this study. In this study, the Simplified 
Nutrition Appetite Questionnaire (SNAQ) [294] was used to assess appetite. This is 
the only validated tool available to objectively measure appetite in older adults and 
predict risk of future unintentional weight loss. The SNAQ could not be completed 
by 37 participants with significant cognitive impairment who were unable to provide 
a rating of their appetite. 
 
Activities of Daily Living (ADL) dependency  
Functional (or ADL) dependency has been reported as a risk factor for poor 
nutritional intake in the elderly [13, 53, 255], and is therefore a potential 
confounding variable. Basic ADLs (bathing, dressing toileting, feeding, mobilising, 
and transferring) were assessed using the index by Katz [295], as recommended in 
the Minimum Data Set [264]. ADL dependency was classified as a categorical 
variable (“dependent” or “not dependent”), with dependency defined as requiring 
assistance from another person to undertake one or more of their ADLs. Information 
to complete to Katz tool was obtained directly from participants and then confirmed 
using information documented in nursing assessments and/or direct observation of 
the participant.  
 
Feeding dependency was identified as an independent predictor of poor nutritional 
intake in HUNGER [255], and was therefore considered as a discrete variable. 
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Feeding dependency was classified as needing assistance with meals at any level (i.e. 
“Do you require assistance from another person to feed yourself?”), from set-up with 
meals (opening packages, moving meal items within easy reach of the patient) to full 
feeding assistance (moving food onto cutlery and placed into the mouth).  
 
2.3.14 Sample size calculation 
Prior to commencing the study, sample size calculations were performed for the 
outcome of mean energy intake using data from HUNGER (pre-intervention study). 
Mean energy intake in HUNGER was 5034 kJ with a standard deviation of 1896 kJ. 
Based on these data, 33 patients per intervention group were required to detect a 
difference in energy intake of 1500 kJ per day with 90% power and type 1 error of 
5% or less (two tailed). An increase in intake by 1500 kJ per day is clinically 
significant and is similar to the increase in intake seen to reduce risk of adverse 
clinical outcomes in ONS trials [71].  
 
2.3.15 Statistical analysis 
Data cleaning checks including missing values and outlier analysis were undertaken 
on completion of data entry by the PhD candidate and trained research assistant 
working independently to ensure that all mandatory fields were completed and that 
all values were logical (e.g. values fell within expected range). 
 
Due to similarities in the level of pre-intervention mealtime care and nutritional 
intakes of patients between wards (as presented in Section 2.3.5, page 88), pre-
intervention data from the three study wards were combined as a “Pre-intervention” 
group. Baseline socio-demographic, nutritional and functional parameters were 
compared across groups (Pre-intervention, AIN-only, PM-only and PM+AIN) to 
quantify the success of the pseudo-randomisation of participants to intervention 
groups. The distribution of continuous data was explored graphically using 
histograms. Where data were normally distributed, averages were calculated using 
means and standard deviations. Where Poisson distribution was observed, averages 
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and distribution were presented as medians and interquartile range. Categorical data 
were summarized using counts and proportions and presented in bar graphs.  
 
Bivariate analyses 
One-way analysis of variance (ANOVA) and t-tests were used to examine 
differences in mean daily energy and protein intakes (expressed as continuous 
variables: total energy intake, total protein intake, energy intake per kg body weight, 
protein intake per kg body weight) between intervention groups. Normality of 
variances was assessed using skewness and kurtosis statistics, histograms and Q-Q 
plots of standardized residuals. Where these tests did not unequivocally demonstrate 
normality, logarithmic transformation was conducted. However, as transformed data 
had similar skewness, kurtosis, histograms and Q-Q plots, variances for all outcomes 
were considered to be normally distributed. Poisson regression was used where 
Poisson distribution was observed for count data. Under and over-dispersion of 
variance was assessed for Poisson regression analyses. Categorical data were 
analysed using Fisher’s exact tests. Significant associations were defined as p<0.05. 
 
Multivariate analyses 
To adjust energy intake per kg and protein intake per kg for differences in 
characteristics between the groups, analysis of covariance (ANCOVA) was used. 
The model was fitted for potential confounders of age, gender and number of co-
morbidities, along with other variables using purposeful selection of covariates 
[296]. This process involved entering variables into the model where there was an 
association in bivariate analysis (p<0.25). Non-significant variables (defined as 
p>0.10 and <15% change in standard errors when the variable was removed from the 
model) were removed using stepwise backward elimination to obtain the most 
parsimonious model. Results are expressed as estimated marginal means with 95% 
confidence intervals. 
 
A purposeful selection approach was also used to fit multiple logistic regression 
models to determine predictors of the outcome of “adequate energy intake” (i.e. 
intake more than or equal to EER). The model was fitted for intervention group and 
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potential confounders (age, gender and number of co-morbidities), as well as other 
variables with an association in bivariate analysis (p<0.25). Again, non-significant 
variables were removed using stepwise backward elimination to obtain the most 
parsimonious model. This process was repeated to determine predictors of “adequate 
protein intake” (i.e. intake more than or equal to 1.0g protein/ kg/ day). To assess 
moderation (or effect modification), interaction terms for known risk factors for poor 
energy intake (anorexia, feeding dependency, cognitive impairment [255]) were also 
entered into the multivariate model. Significant associations were defined as p<0.05 
in multivariate models. Results are expressed as crude and adjusted odds ratios with 
95% confidence intervals.   
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2.4 METHODS OF STUDY 2: QUALITATIVE STUDY 
This section will provide a detailed overview of the methods for Study 2: Qualitative 
Study, which was conducted at the completion of Study 1: Intervention Study in order 
to explore staff perceptions of the mealtime after the implementation of the three 
mealtime assistance interventions. This chapter describes the research questions that 
guided this qualitative study, followed by the study methods including the focus 
group methods and an explanation of the thematic analysis approach.  
 
2.4.1 Research questions 
Study 2 aimed to explore staff perceptions of the mealtime experience after the 
implementation of the mealtime assistance interventions, and was therefore guided 
by the following research questions: 
- How did mealtime assistance interventions assist staff in providing mealtime 
and nutritional care? 
- Did the three different mealtime assistance interventions influence mealtime 
and nutritional care in similar or different ways? 
- Which organisational barriers to mealtime care remain after the introduction 
of mealtime assistance interventions?  
This study was conducted using an inductive logic approach, whereby meaning was 
extracted from the data to gain understanding about the mealtime experience without 
aiming to test prior theories or hypotheses [249]. Therefore, there were no specific 
research hypotheses for this study.  
 
2.4.2 Methods 
At the end of June 2009, I facilitated focus group interviews with staff to gain their 
perspectives of mealtime care and the impact of mealtime assistance interventions. I 
chose focus group over one-on-one interviews or surveys in order to gain in-depth 
insight into complex actions and routines from the perspective of the group [297]. 
Focus groups can provider richer data than individual interviews through the 
dynamic interaction within the group where the response of one participant prompts 
a response from another [298]. This conversation between participants allows them 
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to explore and clarify their viewpoint, rather than provide information directly in 
response to the interviewer’s question [299]. 
 
Participants 
Five focus groups were attended by a total of 18 staff (see Table 2.2, below). 
Invitational flyers were distributed to nurses, doctors, allied health professionals, 
dietetic assistants and foodservices staff by senior staff. Staff who expressed interest 
in participating were provided with a brief information sheet outlining the purpose 
and format of the focus groups prior to attending. Staff did not sign consent forms to 
participate in the study; consent to participate was implied by attendance and 
participation in the focus groups. 
 
Table 2.2. Composition of staff focus groups
1 
 Intervention  Staff representation 
Group 1 (n=4) AIN-only 4 nurses 
Group 2 (n=3) AIN-only 1 dietitian; 1 speech pathologist;  
1 occupational therapist 
Group 3 (n=5) PM and PM+AIN 4 nurses; 1 assistant-in-nursing  
Group 4 (n=2) PM and PM+AIN 1 dietitian; 1 nurse 
Group 5 (n=4) All interventions 2 foodservices staff; 2 dietetic assistants 
1
Staff volunteered to participate in focus groups and were then allocated to the relevant focus group by 
the PhD candidate based on discipline and intervention they delivered. 
 
I chose to conduct five focus groups based on feasibility and availability of 
researchers and staff members. While experts recommend that a group of four to 
twelve participants is ideal for stimulating adequate discussion [299], this number of 
participants was only achieved in three of the five groups, due to difficulties in 
recruiting volunteers to participate in the multidisciplinary groups. Focus groups 
were scheduled at times best suited to the clinical environment (as suggested by 
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nurse unit managers and team leaders) and an incentive for participation was offered 
in the form of morning or afternoon tea. 
 
As outlined in Table 2.2 (page 116), I chose to conduct a combination of 
heterogeneous and homogenous focus groups. Heterogeneous groups are 
advantageous as they encourage discussion between staff from different disciplines 
who may have conflicting perspectives on the mealtime experience [298, 299]. On 
the other hand, homogenous focus  groups create a safe and supportive environment 
for participants who may feel less comfortable voicing opinions in the presence of 
more powerful others disciplines or where tensions may lie between groups of 
participants [298, 299]. I chose to conduct homogenous focus groups with nurses, 
dietetic assistants and foodservices staff based on our experience in the pre-
intervention focus groups, where nurses either withdrew or appeared to take a 
“defensive” position in the presence of other disciplines and where tension was 
detected between nurses and dietetic assistants.  
 
Standardisation  
I used a funnel approach to facilitate the focus group discussions, where all focus 
groups started with a fixed set of open questions designed to prompt discussion while 
allowing subsequent topics to emerge and direct discussion [297] (see Appendix H 
for the focus group guide and list of questions). Throughout the focus group, I 
paraphrased the essence of discussion to check meaning or prompt further 
clarification or discussion by staff. When discussion of one topic was exhausted, I 
then returned to the fixed set of questions to initiate discussion about a new topic. 
Where relevant, I modified the focus group guide to introduce new discussion topics 
based on findings from previous focus groups [298]. The aim of the focus groups 
was to allow the group dynamic to lead conversation; however when less vocal 
members of the group were identified, I phrased questions to ensure I obtained the 
viewpoint of all members of the group. Focus group discussions were limited to 30 
minutes in duration to minimise the impact of staff being absent from the ward 
environment.  
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Recording group discussions 
In order to accurately capture participant discussion, all focus groups were taped 
using two cassette recorders placed at either end of the meeting room. Prior to the 
start of each focus group, participants were informed that focus groups were recorded 
to assisting with data analysis and participants were only identified on the tape by 
their discipline. A second researcher attended the focus groups as a note-taker to 
record non-verbal responses. The study was approved by Human Research Ethics 
Committees at the RBWH (HREC/08/QRBW/25) and QUT (0900000026; see 
Appendix E for ethics approval documents). 
 
2.4.3 Theoretical paradigm: Interpretivism  
While quantitative research generally fits within the positivism paradigm (where the 
aim of the research is to verify hypotheses to uncover the truth about an objective 
external reality), qualitative research is commonly undertaken within the 
interpretivist paradigm [249, 250]. Interpretivism is the view that there are multiple 
realities which are constructed by the experiences and beliefs of individuals and 
groups [250] and research aims to understand the reality as experienced by the 
participant/s. The interpretivist paradigm acknowledges that the researcher is also 
participant in the research process as they bring their own preconceptions, beliefs and 
worldview to the collection and analysis of data, and therefore, it is not possible to 
separate the researcher from the research [250, 298]. 
 
Conducting this research within an interpretivist paradigm means that no firm and 
generalisable conclusions can be made about the objective reality of the mealtime 
experience [250], and instead, the reality of mealtimes will be constructed from the 
viewpoints of individuals from different disciplines and backgrounds. It is also 
important to interpret these findings with the researcher in mind, understanding that, 
in constructing this reality, interpretation of the data has been influenced to some 
degree by my own perceptions about hospital mealtimes based on my experiences as 
a clinical dietitian, knowledge of staff views from the pre-intervention staff focus 
groups, in-depth observations of the mealtimes throughout this project and 
expectations of how the interventions might impact on mealtime care and culture.  
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2.4.4 Analytical paradigm: Thematic analysis 
Thematic analysis is a method for “identifying, analysing and reporting patterns (or 
themes)” across a qualitative dataset [300]. Thematic analysis aims to understand the 
meaning behind the words, rather than merely counting how frequently topics are 
discussed as is done with traditional content analysis [299]. Thematic analysis is not 
bound to theoretical frameworks nor does it seek to test or develop theory, as is the 
case with grounded theory analyses. This means that themes are identified during the 
data collection and exploration process (inductive logic) [300], rather than the 
researcher approaching the data with pre-determined themes. 
  
The six phases of thematic analysis used in this data analysis are presented in Figure 
2.6 (below) [300]. While this process appears to be linear, thematic analysis allows 
movement back and forth between phases over time as the researcher gains a deeper 








Figure 2.6. Methods for thematic analysis of post-intervention focus groups (n=5)  
 
Phase 1: Familiarising yourself with your data 
I transcribed tape recordings of focus group discussions verbatim in September 2011. 
Given the two-year time-lapse between conducting the focus groups and analysing 
the data, I chose to transcribe all recordings (rather than employing an independent 
transcriber) in order to gain familiarity with the data. Immersion in the data has been 
described as an active process where the researcher can use the transcription process 
to begin understanding the data [298, 300], rather than it being a purely mechanical 
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act. During the transcription process, I noted patterns and ideas in the margins which 
formed the important first step of data analysis [249, 300]. I cross-checked the 
accuracy of transcription by listening to the second recording of each focus group 
discussion which allowed for transcription of any conversation that was unclear in 
the first recording.  
 
Phase 2: Generating initial codes 
All raw data were imported into the qualitative research analysis package NVivo 9 
(QSR International Pty Ltd 1999-2010). Based on notes taken during data 
transcription, I developed an initial list of codes to identify and organise segments of 
text with similar meaning. I also generated codes based on the research questions, 
and therefore segments of text were coded as “facilitators” or “barriers” to providing 
mealtime assistance. Multiple levels of meaning were considered during coding, 
including non-verbals, pauses and the way in which something was said [298].  
 
Phase 3: Searching for themes 
I analysed initial codes and collated these into themes (or a “patterned response or 
meaning within the data set” [300]). Identifying themes relies on the judgment of the 
researcher to actively create links between raw data and the research question as they 
think about and understands the data [300, 301]. This again reinforces the placement 
of the researcher (and their preconceptions, opinions and worldview) within the 
research process, rather than an objective observer.  
 
Phases 4 and 5: Reviewing, defining and naming themes 
All themes were then reviewed and refined to determine which initial themes should 
be retained, discarded, collapsed or re-defined. This was done by reviewing all 
extracts coded under each theme, reviewing the entire dataset to ensure that all 
relevant data in the dataset were coded under the relevant theme/s (which may have 
been missed in initial coding) and finally reviewing each theme to ensure that they 
“accurately reflect the meanings evident in the whole dataset” [300]. In order to 
ensure that I constructed a balanced representation of participant viewpoints, I 
reviewed transcripts to ensure that negative instances (where staff offer opinions or 
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explanations which differ to the identified themes) were included where appropriate 
[302]. 
 
Checking validity and reliability 
Methods to check the validity of qualitative research findings include member 
checking and triangulation. Member checking is the process of sharing the initial 
interpretation of the data with participants to check that the essence of the discussion 
has been correctly represented in the data analysis phase [250]. This was not feasible 
for this study due to the two-year time-lapse between focus groups and analysis 
resulting in a high likelihood that staff would no longer be able to accurately recall 
their thoughts and feelings at the time of the focus groups. I informally conducted 
member checking throughout the focus groups by paraphrasing and checking 
meaning with participants to avoid misinterpretation of what was said. Triangulation 
is the process of comparing data from numerous sources to confirm findings [249]. 
Triangulation is generally accepted as unnecessary in research where the researcher 
is uncovering meaning in a specific context and therefore, it is not appropriate to 
check findings against other sources or contexts [250]. However, in this study, data 
from focus groups were compared to the process and nutritional outcome data from 
Chapters 3 and 4 to strengthen the validity of the qualitative findings [249]. 
 
As this study aimed to understand the mealtime environment as experienced by a 
certain group of staff at a particular point in time (i.e. taking an interpretivist 
approach), the reliability of the data are less important than in research conducted 
under a positivist paradigm where researchers need to demonstrate reproducibility 
and aim to generalise their findings to other settings or populations [250]. Reliability 
of qualitative research is usually assessed by comparing coding between several 
independent coders (inter-coder agreement) [249]. As this study was conducted in 
the interpretivist paradigm where the researcher and their viewpoint is an important 
part of the analysis process, it would be expected that a second coder would make 
different coding decisions based on their knowledge, experiences and viewpoint 
[250, 298], and therefore assessing inter-coder agreement was deemed to be 
unnecessary in this study. 
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2.5 METHODS OF STUDY 3: SUSTAINABILITY STUDY 
This section will outline the methods used for Study 3: Qualitative Study, which was 
conducted six months after the completion of Study 1: Intervention Study to 
determine if changes implemented during the three mealtime assistance interventions 
were maintained.  
 
As outlined in the literature review (Section 1.4.2, page 38), there is little published 
on whether healthcare innovations are sustainable. After researchers and/or clinicians 
have invested considerable effort to implement new routines, it is important to know 
whether these changes are sustained and continue to benefit the patient or health 
service in the medium to long-term.  
 
2.5.1 Research aims and hypotheses 
Study 3 was designed to address the following research aim:  
- To determine if changes implemented during the three mealtime assistance 





The following research hypotheses were formed to measure the sustainability of the 
mealtime interventions by staff at six-months: 
 post-intervention mealtime assistance levels will be higher than pre-
intervention levels  
 post-intervention mealtime interruptions levels will be lower than pre-
intervention levels in PM-only and PM+AIN interventions (where a 
Protected Mealtimes component was included)  
 post-intervention non-meal related activities of nurses will be reduced, 
compared with pre-intervention levels 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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2.5.2 Study design 
This study was conducted in December 2009 and essentially repeated the ward-level 
observations of staff conducted as part of the process evaluation of Study 1 
(described in Section 2.3.10, page 98). Study 1 concluded at the end of June 2009 
and at this time the PhD candidate and nurse project officer ceased working on the 
wards and did not actively facilitate the continuation of the interventions. The 
additional Intervention AIN role also ceased and wards returned to their usual level 
of AIN staffing (1.0FTE). No formal sustainability plan was developed or 
implemented by the researchers at the conclusion of the project. 
 
2.5.3 Data collection procedures and outcome measures 
Ward-level observations were conducted at mealtimes by the PhD candidate at 
breakfast, lunch and dinner at the following time-points on all wards: 
 pre-intervention: 107 meals over 16 week period (December 2007 – March 
2008) 
 intervention: 103 meals over 23 week period (January – June 2009) 
 post-intervention: 30 meals over one week period (December 2009) 
o AIN-only: n=15 meals (8BSouth and 8BNorth) 
o PM-only and PM+AIN: n=15 meals (9BNorth) 
Post-intervention data from the PM-only and PM+AIN interventions are combined 
and presented as “PM±AIN”, as these interventions were conducted consecutively on 
ward 9BNorth (as shown in Figure 2.5, page 90). 
 
The same data collection tool and methods were used as for the process evaluation 
during the intervention period (outlined in Section 2.3.10, page 98; see Appendix F 
for “Observational audit form”). Again, data were collected at each meal on the 
following activities:  
 mealtime assistance: number and discipline of staff providing assistance  
 interruptions: occurrence of interruptions and discipline of staff  
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 non-meal related activities of nurses: nature of activity observed; 
classified as either .  
o clinical: e.g. medication rounds, blood pressure monitoring 
o communication e.g. writing in charts, handover to other nurses; or  
o non-clinical activities e.g. cleaning, making beds 
No data were collected at the individual patient-level in Study 3. 
 
2.5.4 Statistical analysis 
Where Poisson distribution was observed for count data, Poisson regression was 
used. Under and over-dispersion of variance was assessed for Poisson regression 
analyses. Categorical data were analysed using Fisher’s exact tests. Significant 
associations were defined as p<0.05.  
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Chapter 3: Study 1: Intervention study – 
Process Evaluation 
Overview of aims and hypotheses 
This chapter presents results to address the first aim of Study 1:  
- To design and implement three mealtime assistance interventions in medical 





As discussed in Section 2.3.10 (page 98), process evaluation in this thesis is focused 
on evaluating the delivery of the mealtime interventions to patients by Internal 
Medicine staff (i.e. did staff deliver the interventions to patients as intended?). 
 
The following research hypotheses were formed to measure the delivery of the 
mealtime interventions by staff: 
 mealtime assistance will increase in the intervention group, with the 
largest increase seen in PM+AIN (combined intervention) 
 mealtime interruptions will decrease in PM-only and PM+AIN (where a 
Protected Mealtimes component was included) 
 non-meal related activities of nurses during mealtimes will decrease in the 
intervention group, with the largest decrease in PM-only and PM+AIN 
(where a Protected Mealtimes component was included) 
  
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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Overview of methods 
The methods for the process evaluation are outlined in Section 2.3.10 (page 98).  
Data were collected at the individual patient-level and ward-level:  
 Individual patient-level observations (n=254 participants) were conducted at 
main meals on approximately Day 4 of admission. Data were collected on 
occasions of mealtime assistance (by staff or visitors) and interruptions to the 
individual study participants. Data on the completion of nutrition care 
processes (malnutrition screening, dietitian review, provision of HEHP meals, 
snacks and/or ONS, weight monitoring) were collected from patient and ward 
records on Day 4of admission. 
 Ward-level observations (n=210) were conducted during the pre-intervention 
(n=107 meals) and intervention periods (n=103 meals), where mealtime 
activities of ward staff were observed while collecting data on study 
participants. Data were collected at main meals (breakfast n=70, lunch n=71, 
dinner n=69) on the number and discipline of staff providing assistance and 
interrupting patients, as well as non-meal related activities of nurses during 
meals. These data were compared at several timepoints across the intervention 
period and are presented descriptively. 
Data were analysed using Fisher’s exact tests (categorical data) and t-tests, ANOVA 
or Poisson regression (where Poisson distribution was observed) for continuous data. 
 
Detailed descriptions of the mealtime interventions were provided in Section 2.3.6 
(page 89). Interventions targeted the mealtime care provided by staff at the ward-
level; therefore all patients admitted to the study wards received one of the three 
interventions. However, data were only collected at the individual patient-level for 
those who consented to data collection (referred to as “participants”). For ward-level 
observations, data were collected on staff activities for all patients on the ward (both 
participants and non-participants). 
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Outline of the results chapter 
This chapter begins with a description of participant characteristics to determine how 
representative they are of the target population and check “allocation” to intervention 
groups. Occasions of assistance, interruptions and nursing activities at mealtimes 
were then compared between groups. Nutritional care process outside the mealtime 
were also explored to examine how implementing an intervention at mealtimes may 
have follow on effects to other aspects of nutritional care. The results conclude with 
an examination of changes or adaption in the delivery of interventions over the 23-
week intervention period. 
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3.1 PARTICIPANT CHARACTERISTICS 
Sample size and consent rates 
A total of 254 participants were enrolled in the study, of which 115 were recruited in 
the pre-intervention observational study.  During the intervention period, 139 
participants received one of the three mealtime assistance interventions 
(interventions described in Section 2.3.6, page 89). Eligibility and consent rates are 
shown below in Figure 3.1. Participation rates were similar in the pre-intervention 
(37% consent rate) and intervention studies (44% consent rate). An uneven 
distribution of participants across the intervention groups was observed, as a result of 
implementation of AIN-only in a 60 bed unit, compared with a 30 bed unit for PM-




Figure 3.1. Recruitment of study participants in pre-intervention and intervention groups. 




PhD research (see Appendix A for outline of the relationship between these studies).    
Eligible: 318 
Participants: 139 
(44% of eligible) 
Ineligible: 181 
- 29 terminally/ 
critically ill 
- 57 not admitted to 
study ward 
- 93 LOS <3 days 








- 120 declined  




January – June 2009  
(23 week study period) 
Screened: 499 patients 
PRE-INTERVENTION STUDY
1 
November 2007 – March 2008  
(16 week study period) 
Screened: 402 patients 
Eligible: 310 
Participants: 115 
(37% of eligible) 
Ineligible: 92 
- 9 terminally/ 
critically ill 
- 58 not admitted to 
study ward 





- 92 declined  
- 103 N/A for consent/ 
data collection 
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Characteristics of participants and non-participants 
Table 3.1 (below) presents the demographic and medical characteristics for 
participants and non-participants (i.e. those who met eligibility criteria but declined 
to participate in data collection). These groups were similar in age, gender 
distribution and medical diagnosis. Similar characteristics were seen between 
participants and non-participants when the pre-intervention and intervention groups 
were compared (data not shown). 
 
Table 3.1. Characteristics of participants
1
 (n=254) and non-participants
2
 (n=374) in 














Age, years (mean, SD) 79.8 (8.0) 80.6 (8.0) 0.802* 
Gender 
(count, %) 
Male 119 (47%) 158 (42%) 0.287** 





Infection 61/253 (24%) 89/373 (24%) 0.647** 
Cardio-respiratory 44/253 (17%) 49/373 (13%) 
Neurological disease  29/253 (12%) 44/373 (12%) 
Fall/ fracture 26/253 (10%) 53/373 (14%) 
Gastrointestinal 20/253 (8%) 25/373 (7%) 
Cancer 17/253 (7%) 24/373 (6%) 
Other 56/253 (22%) 89/373 (24%) 
SD: standard deviation  
1
Participants: patients meeting eligibility criteria outlined in Section 2.3.7 (page 96) who consented to 
participate in data collection;  
2
Non-participants: patients meeting eligibility criteria who declined to participate in data collection or 
were unavailable to provide consent. 
3
Pre-intervention study: HUNGER; intervention study: PhD research (see Section 2.1.2, page 73 and 
Appendix A for outline of the relationship between these studies).  
*t-test, **Fisher’s exact test  
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Characteristics of participants: pre-intervention and intervention groups 
Table 3.2 (below) compares demographic, medical, nutritional and functional data of 
participants between the pre-intervention and intervention groups (AIN-only, PM-
only and PM+AIN) to check the “allocation” of participants to the intervention 
groups in this non-randomised study (methods outlined in Section 2.3.7, page 96). 
Participants were similar in gender distribution, weight and appetite across groups.  
However, in the PM-only group, participants tended to be older, with more admitted 
from residential aged care facilities, dependent with one or more Activities of Daily 
Living and having a primary diagnosis of infection or fall/fracture. More participants 
in the PM-only and PM+AIN groups had cognitive impairment, compared with the 
AIN-only and pre-intervention groups. 
 
Table 3.2. Characteristics of participants (n=254) on Day 4 of admission, compared 



















Age, years   
(mean, SD) 
79.4 (7.9) 80.2 (8.1) 0.433  77.9 (8.1) 82.8 (7.7) 80.8 (7.7) 0.012 
Gender 
(count, %) 
Male 56 (49%) 63 (45%) 0.615  28 (48%) 16 (41%) 19 (45%) 0.781 
Female 59 (51%) 76 (55%)  30 (52%) 23 (59%) 23 (55%) 
Admitted from 
Residential Aged Care 
(count, %) 








30 (26%) 14 (10%)  9 (15%) 2/38 (5%) 3 (7%) 
Neurological 
disease 
9 (8%) 20 (14%)  9 (15%) 5/38 (14%) 6 (14%) 
Fall/ fracture 11 (10%) 15 (11%)  5 (9%) 8/38 (21%) 2 (5%) 
Gastro-
intestinal 
13 (11%) 7 (5%)  1 (2%) 2/38 (5%) 4 (10%) 
Cancer 9 (8%) 8 (6%)  5 (9%) 2/38 (5%) 1 (2%) 
Other
2 
20 (17%) 36 (26%)  16 (28%) 6/38 (16%) 14 (33%) 
Table continued over page 
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Variable  

























14 (12%) 43 (31%) <0.001  9 (16%) 14 (36%) 20 (48%) 0.002 
No. of co-morbidities  
(mean, SD) 
2.6 (1.5) 2.1 (1.4) 0.007  2.1 (1.2) 2.1 (1.3) 2.3 (1.5) 0.633 






≤21 21 (18%) 31 (22%) 0.555  15 (26%) 8 (20%) 8 (19%) 0.662 
21.1- 
29.9 
70 (61%) 80 (58%)  29 (50%) 24 (62%) 27 (64%) 
≥30 24 (21%) 28 (20%)  14 (24%) 7 (18%) 7 (17%) 
Malnutrition (SGA)   
(count, %) 
50/114(44%) 51 (37%) 0.302  19 (33%) 15 (39%) 17 (41%) 0.705 
Malnourished/ risk of 




104 (75%) 0.029  36(62%) 34 (87%) 34 (81%) 0.011 
Poor appetite (SNAQ) 





1.000  24/52 (46%) 14/27(52%) 13/26 (54%) 0.778 
ADL dependency  
(Katz Index) (count, %) 
69 (60%) 95 (68%) 0.188  36 (62%) 31 (80%) 28 (67%) 0.187 
Feeding dependency 
(count, %) 
33 (29%) 64 (46%) 0.006  19 (33%) 22 (56%) 23 (55%) 0.029 
SD: standard deviation, SGA: Subjective Global Assessment, MNA: Mini Nutritional Assessment, SNAQ: 
Simplified Nutritional Assessment Questionnaire, ADL dependency: dependency in one or more Activities of 
Daily Living. 
1
chronic cardio-respiratory diseases: heart failure, chronic obstructive pulmonary disease;  
2
other includes hydration/nutrition related admissions (n=8), social admissions (n=8) 
*
t-tests or Fisher’s exact tests between pre-intervention and intervention; **ANOVA or Fisher’s exact tests between 
AIN-only, PM-only and PM+AIN groups. 
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3.2 MEALTIME ASSISTANCE 
3.2.1 Mealtime assistance: observations at individual patient-level (n=254) 
Significantly more participants in the intervention group received assistance at main 
meals on Day 4 of admission, compared with the pre-intervention group (see Table 
3.3, below). In particular, more participants in the PM+AIN group received 
assistance at all main meals on Day 4 of admission than the AIN-only or PM-only 
groups (38%; compared with 9% and 15%, respectively; p=0.003). The mean 
number of meals assisted was higher in the PM+AIN group than the other two 
intervention groups (F2,136=3.98, p=0.021). 
 
Table 3.3. Mealtime assistance
1

















at ≥1 main meal/s 
(count, %) 
34 (30%) 106 (76%) <0.001*  46 (79%) 31(80%) 32 (76%) 
Assistance provided 
at all main meals 
(count, %) 
2 (2%) 27 (19%) <0.001*  5 (9%) 6 (15%) 16(38%) 
Number of meals 
assisted  
(mean, SD) 
0.4 (0.7) 1.3 (1.0) <0.001**  1.1 (0.8) 1.3 (1.0) 1.7 (1.2) 
SD: standard deviation  
1
Mealtime assistance provided by staff or visitors; detail on who provided assistance will be provided 
in Section 3.2.2 (page 136); *Fisher’s exact test; ** t-test. 
 
Mealtime assistance for participants with feeding dependency (n=97) 
Sub-group analysis was conducted to examine the level of mealtime assistance 
provided to those participants with feeding dependency (n=97, 38% of sample), 
according to the feeding dependency item on the Katz ADL index (i.e. “Do you 
require assistance from another person to feed yourself?”).  
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Again, significantly more participants with feeding dependency received assistance 
in the intervention group, compared with the pre-intervention group (see Table 3.4, 
below), and more participants in the PM+AIN group received assistance at all main 
meals on Day 4 of admission than the AIN-only or PM-only groups (65%; compared 
with 22% and 23%, respectively; p=0.001). The mean number of meals assisted was 
also higher in the PM+AIN group than the other two intervention groups (F2,61=8.01, 
p=0.001). 
 
Table 3.4. Mealtime assistance provided
1
 to participants with feeding dependency 

















at ≥1 main meal/s 
(count, %) 
20 (61%) 58 (91%) <0.001**  16 (84%) 20(91%) 23(100%) 
Assistance provided 
at all main meals 
(count, %) 
2 (6%) 24 (38%) <0.001**  4 (22%) 5 (23%) 15(65%) 
Number of meals 
assisted  
(mean, SD) 
1.0 (1.0) 1.9 (1.0) <0.001***  1.6 (1.0) 1.6 (1.0) 2.5 (0.7) 
SD: standard deviation  
1
Mealtime assistance provided by staff or visitors; detail on who provided assistance will be provided 
in Section 3.2.2 (page 136); **Fisher’s exact test; *** t-test  
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3.2.2 Mealtime assistance: observations at ward-level (n=210 meals) 
These data refer to the occasions of mealtime assistance provided by staff and 
visitors to any patient on the ward (including both participants and non-participants), 
as observed during ward-level mealtime observations.  
 
When staff were observed at the ward-level (n=210 meals), most mealtime assistance 
was provided to patients by nurses and assistants-in-nursing (AINs), with doctors and 
allied health professionals making a small contribution to mealtime assistance (see 
Figure 3.2, below). Visitors played a role in mealtime assistance, with family and 
friends providing assistance at 63% of meals observed. Foodservices staff provided 
verbal encouragement and/or basic meal set-up at 71% of meals observed.  
 
 
Figure 3.2 Proportion of observed meals (n=210 meals) where assistance was 
provided
1
, according to staff group 
1
Assistance provided to any patient on the ward (both participants and non-participants); assistance 
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Assistance observed at ward-level: nurses (excluding AINs) 
Nurses were more likely to provide mealtime assistance during the intervention 
period than in the pre-intervention period (RR 3.5, 95% CI 2.9-4.4, p<0.001). As 
shown in Figure 3.3 (below), nurses in the PM-only and PM+AIN interventions 
(where multidisciplinary approach to mealtimes was included) were more likely to 
provide feeding assistance than nurses in the AIN-only intervention (PM-only: RR 
1.6, 95% CI 1.2-2.1, p<0.001; PM+AIN: RR 1.4, 95% CI 1.1-1.8, p=0.008). 
However, post-hoc analysis found no significant difference between the PM-only and 
PM+AIN interventions (p=0.247). 
 
 
Figure 3.3. Number of individual nurses (median, inter-quartile range) providing 
assistance
1
 at each observed meal (per ward), according to intervention received. 
 1Assistance provided to any patient on the ward (both participants and non-participants)  
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Assistance observed at ward-level: Assistant-in-nursing (AIN) staff 
Compared with the pre-intervention period, AINs were more likely to provide 
feeding assistance in all intervention groups, even where there was no allocation of 
additional AIN resources (AIN-only: RR 2.8, 95% CI 1.9-4.1, p<0.001;  
PM-only: RR 1.7, 95% CI 1.1-2.7, p=0.013; PM+AIN: RR 2.4, 95% CI 1.7-3.4, 
p<0.001). 
 
Assistance observed at ward-level: non-nursing staff 
As shown in Figure 3.4 (below), doctors and allied health professionals provided 
assistance more frequently to the intervention group than the pre-intervention group 
(p=0.003). However, no difference was seen in assistance levels between the three 
intervention groups (p=0.388). 
 
Figure 3.4. Proportion of observed meals (n=210 meals) where assistance was 
provided
1
 by doctors and allied health professionals 
1
Assistance provided to any patient on the ward (both participants and non-participants) 
* p=0.003, **p=0.388 (Fisher’s exact test) 
 
Occasions of mealtime assistance by foodservice staff significantly increased during 
the intervention (pre-intervention 61%, intervention: 78%, p=0.01). However, no 
difference was seen in mealtime assistance by foodservices staff between the three 
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Assistance observed at ward-level: visitors (family and friends) 
Occasions of mealtime assistance by visitors increased during the intervention, 
compared with pre-intervention (pre-intervention 54%, intervention: 68%, p=0.048). 
However, no difference was observed in mealtime assistance by visitors between the 
three intervention groups (p=0.310). 
 
3.3 MEALTIME INTERRUPTIONS 
3.3.1 Mealtime interruptions: observations at the individual-patient level (n=254) 
During observations of participants at the individual-patient level, no difference was 
seen in the occasions of mealtime interruptions for participants between intervention 
groups (pre-intervention: 38%, AIN-only: 22%, PM-only: 33%, PM+AIN: 26%, 
p=0.183), despite Protected Mealtimes being implemented in the PM-only and 
PM+AIN interventions. 
 
3.3.2 Mealtime interruptions: observations at ward-level (n=210 meals) 
During ward-level mealtime observations, more participants were interrupted by 
nurses (61% of interruptions) than doctors (13%), phlebotomy (13%) and allied 
health professionals (10%; other: 3%). There was no significant difference in 
occasions of interruptions by different staff groups between intervention groups 
(nurses: p=0.679, doctors: p=0.449, phlebotomy: p=0.612, allied health: p=0.341). 
 
Twenty meals (9.5%) were observed to be interrupted by patients leaving the ward 
for medical procedures or investigations. Fewer meals were interrupted for medical 
procedures or investigations during PM+AIN, with most interruptions observed in 
AIN-only intervention (pre-intervention: 8% of meals interrupted for medical 
procedures/ investigations, AIN-only: 21%, PM-only: 13%, PM+AIN: 2%, p=0.048). 
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3.4 NON-MEAL RELATED ACTIVITIES  
These data refer to the non-meal related activities carried out by nurses at the 
mealtime, as observed during ward-level mealtime observations (n=210 meals).  
Non-meal related activities were classified as: 
 clinical (e.g. medication rounds, blood pressure/ temperature monitoring) 
 communication (e.g. writing in medical charts, handover to other nurses)  
 non-clinical activities (e.g. cleaning, making beds) 
 
Nurses were involved in clinical activities at 96% of observed meals, which did not 
differ between intervention group (p=0.346). Significant reductions were seen in 
communication (p=0.012) and non-clinical activities (p<0.001) in the intervention 
groups (see Figure 3.5, below); however no difference was seen in the occasions of 
communication or non-clinical activities between the three intervention groups 
(communication: p=0.309; non-clinical: p=0.690). 
 
Figure 3.5. Proportion of meals (n=210 meals) where nurses were observed to 
complete non-meal related activities
1
, according to intervention received.  
1
More than one category of non-meal related activity may have been observed at any one meal 
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3.5 NUTRITION CARE PROCESSES 
These data refer to the completion of nutrition care processes for participants at the 
individual patient-level (n=254) at Day 4 of admission, as documented by staff in 
ward and patient medical records. 
 
3.5.1 HEHP meals, snacks and/or ONS and dietitian reviews 
No difference was seen in the proportion of participants reviewed by the ward 
dietitian between pre-intervention and intervention groups (p=0.886; see Table 3.5, 
below); yet more participants in the intervention group were provided with HEHP 
meals, snacks and/or ONS (p<0.001). No difference was seen in the provision of 
HEHP meals, snacks and/or ONS between the three intervention groups (p=0.976). 
 
Table 3.5. Nutrition care received by participants
1

















snacks and/or ONS 
(count, %) 
24 (21%) 77 (55%) <0.001  32 (55%) 21 (54%) 24(57%) 
Dietitian review  
(count, %) 
29 (25%) 37 (27%) 0.886  17 (29%) 8 (21%) 12(29%) 
Malnutrition 
screening by nurses 
(count, %) 
69 (60%) 106 (76%) 0.004  45 (78%) 29(74%) 32(76%) 
Weight monitoring 
by nurses  
(count, %) 
50 (44%) 90 (65%) 0.001  25 (43%) 28(72%) 37(88%) 
HEHP: high energy and high protein, ONS: oral nutrition support 
1
as documented by staff in ward and patient medical records; *Fisher’s exact test 
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3.5.2 Malnutrition screening and weight monitoring 
Differences were seen in the completion of malnutrition screening and weight 
monitoring by nurses between intervention groups (see Table 3.5, page 141), with 
increased screening in the intervention group (p=0.004) and increased documentation 
of weight in the PM-only and PM+AIN interventions (p=0.001). 
 
3.6 ADAPTION OF INTERVENTION 
To explore changes in the delivery of the intervention (or adaption) over time, data 
were collected at different timepoints across the intervention period (total of 103 
ward-level mealtime observations): 
 AIN-only: n= 29 meals observed over Week 4 and 8  
(study period: Week 1 to end of Week 11) 
 PM-only: n=30 meals observed over Week 2 and 7  
(study period: Week 1 to end Week 11) 
 PM+AIN: n=44 meals observed over Week 15, 16, 19 and 23  
(study period: Week 13 to the end of Week 24) 
As changes over the intervention periods were the focus of this exploration, data 
collected during the pre-intervention ward-level observations (n=107 meals) were 
excluded. No p values are presented for this descriptive data. 
 
3.6.1 Mealtime assistance across intervention period (n=103 meals) 
On wards 8BSouth and 8BNorth (AIN-only), the number of individual nurses 
providing mealtime assistance remained consistent across the study period, with no 
difference in assistance seen according to the week of intervention.  
On ward 9BNorth (PM-only and PM+AIN), there was fewer nurses observed to 
assisting patients at meals at the end of the study period (an average of 3 nurses 
assisting patients in Week 23, compared with an average of 5 nurses in Week 2). 
Otherwise, there were no differences in the number of nurses providing assistance 
across the study period. 
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Occasions of mealtime assistance by AINs, non-nursing staff (doctors, allied health 
professionals and foodservices staff) and visitors remained consistent across the 
study period, with no difference seen according to the week of intervention. 
 
3.6.2 Mealtime interruptions across intervention period (n=103 meals) 
Fewer mealtime interruptions were observed in the first two weeks of PM+AIN 
(after the Intervention AIN was introduced to the ward), compared with later in the 
PM-only study period (see Figure 3.6, below).  
 
Figure 3.6.Proportion of observed meals interrupted by nurses
1
 on ward 9BNorth 
(PM-only and PM+AIN; n=74 meals)  
1
Interruptions for any patient on the ward (both participants and non-participants). 
 
Fewer mealtime interruptions by doctors were observed in Week 2 of the PM-only 
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Figure 3.7. Proportion of observed meals interrupted by doctors
1
 on ward 9BNorth 
(PM-only and PM+AIN; n=74 meals) across the study period. 
1
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3.7 DISCUSSION OF RESULTS 
This study demonstrates that the mealtime assistance interventions were successfully 
implemented, as evidenced by improvements in levels of assistance provided to 
participants at mealtimes. Furthermore, a reduction in non-meal related activities by 
nurses were observed during meals.  Given the difficulties with implementing 
changes to mealtime routines reported by other researchers, these process data are 
important to demonstrate that interventions were delivered as intended and hence 
enable  more accurate interpretation of patient outcome data. 
 
3.7.1 Mealtime assistance 
The prevalence of feeding dependency (38%) among study participants and baseline 
levels of mealtime assistance (57% of feeding dependent patients assisted) are 
comparable to other hospital mealtime studies [63, 67, 113, 135, 138-140]. 
Improvements in mealtime assistance were observed across all intervention groups, 
with the highest level of assistance seen in the PM+AIN intervention (the combined 
intervention). This confirms the hypothesis that the largest improvement in assistance 
would be seen in this group. This was expected due to the “combined” nature of this 
intervention [152] where mealtime assistance was provided by both the additional 
Intervention AIN and existing staff on the ward.  
 
Whilst nursing assistance levels increased in all intervention groups, there was noted 
to be a smaller increase in the AIN-only intervention. This may suggest that the 
responsibility for mealtime assistance was “abdicated” to the AIN role [110], rather 
than shared amongst ward nurses. This has been highlighted as a risk of introducing 
dedicated feeding assistant roles, which  may create further distance between nurses 
and their role in mealtime activities [93]. This issue was explored in the staff focus 
groups and will be discussed in Chapter 5: Study 2: Qualitative Study. Feeding 
assistance by AINs improved in all interventions, even where no additional AIN 
staffing resources were provided (i.e. in the PM-only intervention). This suggests a 
higher involvement of the pre-existing ward AIN in the mealtimes on this ward. 
There was a small but significant increase in mealtime assistance provided by 
doctors and allied health professionals in all interventions (including the AIN-only 
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intervention where a team approach to meals was not actively promoted). This 
suggests some contamination of the AIN-only intervention, which was expected as 
doctors and allied health professionals often work across all Internal Medicine wards. 
Visitors were observed to play an important role in hospital mealtimes, providing 
assistance to patients at 63% of meals observed. While one mealtime observation 
studies viewed visitors as a detractor or “interruption” at mealtimes [111], the 
Protected Mealtimes study by Hickson et al. [236] noted a similar level of 
involvement in mealtimes by visitors. A qualitative study examining the role of 
families in caring for disabled relatives in the hospital system found that nurses 
strongly felt that visitors should not be relied on to fill gaps in nursing care; however 
in reality, staff and visitors report that there is some expectation that family members 
assist with basic cares such as feeding [303]. Researchers suggest that mealtime care 
of hospital patients could be improved if staff take the time to learn from family and 
friends as to how best to provide mealtime assistance to patients [208, 303]. 
 
These results demonstrate two important points. Firstly, Protected Mealtime-style 
interventions can produce improvements in the level of mealtime assistance, in 
contrast to previous studies [236, 239]. The reason for these divergent findings is 
likely to be due to differences in the methods used to implement changes to the 
mealtime routines. The current study used an action research approach to engage 
clinicians in “look, think, act” cycles and utilised a range of change management 
strategies to embed the principles of “Encouraging, Assisting and Time to EAT”, 
rather than passive strategies such as guideline dissemination and signage used in 
other studies [236]. The use of “insiders” in the implementation team (myself and Dr 
Mudge who also worked within the clinical teams) may have also increased uptake 
of the intervention strategies, by being champions for the project and modelling key 
intervention strategies. This study provides further evidence to support the use of the 
action research approach in implementing change to mealtime and nutrition routines. 
Organisational context and implementation climate is vital when implementing 
change to clinical routines [149, 304] and it is important to interpret the results of 
this study in the context of a strong culture of quality improvement in the RBWH 
Internal Medicine unit. Replicating these interventions in other settings without 
considering the implementation climate may produce very different results [149, 
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150]. Despite a supportive environment in the RBWH Internal Medicine unit which 
embraces innovation to improve care for elderly patients, considerable preparative 
work over a two-year period preceding the study was still necessary to provide a 
solid platform to introduce change to the ward (outlined in Figure 2.4, page 84). 
 
Secondly, the process evaluation data demonstrate that levels of mealtime assistance 
can increase without the need for additional staff (i.e. increased assistance seen in 
PM-only intervention where no additional AIN staffing resources were provided). 
Staff commonly cite inadequate staffing levels as a major barrier to providing 
mealtime care in the acute hospital setting [86, 90, 99, 104, 105]. However, in this 
study, similar levels of mealtime assistance were provided in the PM-only 
intervention (where no additional staffing resources were provided) as the AIN-only 
intervention. This suggests that improvements in feeding assistance can be achieved 
by redefining and reprioritising mealtime roles and activities of existing staff 
(including nurses and the existing ward AIN) and will be explored in more depth in 
Chapter 5: Study 2: Qualitative Study. This finding has important cost implications 
for healthcare services where budgets are already stretched. The largest improvement 
in mealtime assistance levels was seen in the PM+AIN intervention, where existing 
nurses and the additional AIN worked together to provide enhanced mealtime 
assistance. In order to justify the added cost of an additional AIN in the PM+AIN 
intervention, it is important to evaluate whether this further increase in mealtime care 
translates to better patient outcomes, compared to either intervention working in 
isolation. This will be explored in Study 1: Intervention Study – Impact Evaluation 
(Chapter 4). 
 
3.7.2 Mealtime interruptions 
Despite the introduction of the Protected Mealtimes concept in the PM-only and 
PM+AIN interventions, a reduction in interruptions was not observed overall or by 
specific staff groups. This demonstrates the difficulties in achieving Protected 
Mealtimes in a busy acute care setting. Interestingly, most mealtime interruptions 
were due to nursing activities, rather than interruptions by doctors, allied health 
professionals or medical procedures such as x-rays. This suggests that further work 
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needs to be done with nurses in order to empower them to reprioritise their nursing 
activities and “reclaim” mealtimes as an important part of the nursing role [103]. 
 
It was noted that fewer medical interruptions were observed at the commencement of 
the PM-only intervention after education and information sessions by the medical 
champion; however this returned to baseline later in the study. A similar 
phenomenon was seen in the nursing group, where fewer interruptions were observed 
after the introduction of the AIN (which was accompanied by further education by 
the project team). This indicates the importance of continued reinforcement of 
Protected Mealtimes messages in order to maintain change. The sustainability of the 
interventions was explored in Study 3: Sustainability Study (Chapter 6). 
 
3.7.3 Nutritional care activities 
Despite a relatively high level of inpatient nutritional care on the Internal Medicine 
wards at baseline (compared to that reported in the international literature; studies 
presented in Appendix C: Observational studies of nutritional care practices in the 
hospital setting), significant improvements were seen in the provision of HEHP 
meals, snacks and/or ONS. While dietitians and dietetic assistants were encouraged 
to increase prescription of HEHP meals, snacks and/or ONS in the target group (as 
one component of intervention), no formal procedures were implemented to embed 
this into practice. The improvements seen in the completion of nutrition screening 
and weight monitoring by nurses were not anticipated. The importance of 
malnutrition was discussed in general terms while implementing the interventions, 
but nutrition screening and weight monitoring were not a focus of the interventions 
or defined as a role of the Intervention AIN. To the knowledge of the researchers, 
there were no other co-ordinated campaigns before or during the study period to 
increase provision of HEHP meals, snacks and/or ONS, nutrition screening or weight 
monitoring on the Internal Medicine wards.  
 
It is likely that these nutrition care activities were seen to be more important to 
nursing staff during the study period due to the increased emphasis on nutrition and 
mealtime care on the wards. Other mealtime studies have noted that, by spending 
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more time with patients at mealtimes, staff “get to know” their patients better [103, 
208], which may prompt improvements in other aspects of care. This was explored in 
Study 2: Qualitative Study (Chapter 5). These unanticipated changes in other stages 
of the ‘nutrition care process’ demonstrate the complexity of hospital systems [150] 
and the difficulties in conducting standardised nutrition intervention trials where the 
intervention involves changing staff behaviours and routines [148]. This highlights 
the importance of conducting process evaluation to help researchers and clinicians to 
understand how the interventions were delivered in practice and which components 
were most successful [179]. 
 
3.7.4 Strengths and limitations 
This section outlines the strengths and limitations specific to the process evaluation 
component of Study 1. Strengths and limitations of the overall PhD research are 
outlined in Section 7.2 (page 231). The process evaluation component of Study 1 is 
the largest study to date to systematically observe the mealtime environment from 
both the patient and ward level and adds to the limited data available to describe and 
understand mealtime routines in the tertiary hospital setting. Understanding more 
about the mealtime environment will provide clinicians with direction in designing 
and implementing interventions to improve mealtime care. This process evaluation 
provides crucial information on the success of the implementation of the mealtime 
assistance interventions, and also examined whether the intervention was delivered 
consistently over time. Process evaluation is commonly neglected in many nutrition 
intervention studies (as discussed in the literature review in Section 1.5.4, page 65) 
and will allow more accurate interpretation of the impact evaluation presented in 
Chapter 4. 
 
There are limitations of this study which should be acknowledged. As the process 
evaluation data were collected while researchers recorded the nutritional intake of 
participants (as part of the nutritional outcomes component of Study 1), it is possible 
that these results provide an incomplete picture of mealtime activities with occasions 
of assistance and interruptions potentially occurring while the researcher was 
observing another part of the ward. This problem could have been overcome by 
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having additional researchers available to collect this data; however this was not 
feasible within available study resources.  As some data on mealtime interruptions 
were collected by non-clinical staff (dietetic assistants), it was not possible to 
accurately capture data on the nature of the mealtime interruptions and whether these 
were medically justifiable interruptions or of a routine and non-urgent nature. This 
data would be valuable to collect in future work to better understand the mealtime 
experience in the busy hospital setting. A further limitation in the data collection 
methods is the use of a locally developed and unvalidated tool to assess the 
frequency of mealtime assistance and interruptions at the ward level. At the time of 
the study, there were no validated tools available to assess the meal environment. 
However, researchers in Sweden are currently testing the Five Aspects Meal Model 
tool (derived from the Michelin Guide approach to assessing fine dining restaurants) 
in the healthcare setting [305]. The use of this tool may provide a more 
comprehensive picture of the mealtime environment in future studies.  
 
While this study included a comprehensive evaluation of implementation outcomes, 
data were only collected on simple “occasions of service” (i.e. how many patients 
were assisted/interrupted, how many staff were observed assisting). No data were 
collected on participant responsiveness (i.e. how patients responded to the feeding 
assistance) or detailed assessment of the quality of the intervention (i.e. how feeding 
assistance was provided), as recommended by Berkel et al. [192]. Without these data, 
it could be argued that, while the level of feeding assistance increased, the quality of 
assistance (for example, time taken to feed patients, interactions between staff and 
patients, staff approach to providing assistance) may remain sub-optimal.  In 
retrospect, more detailed observations of mealtime interactions between staff and 
patients, in addition to recording and analysing the regular feedback sessions with 
Intervention AINs and ward staff, could have provided a more complete picture of 
the quality of the intervention.  The responsiveness of participants to feeding 
assistance has been identified previously as a critical factor of success of feeding 
interventions in the residential aged care setting [306], and future mealtime 
assistance intervention studies should consider assessing patient responsiveness to 
allow for targeted assistance for those most likely to receive the largest improvement 
in outcomes. 
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3.7.5 Implications of the research 
Implications for clinicians and organisations 
- The action research approach can be used to effectively engage clinicians and 
change complex behaviours and organisational culture. The importance of the 
“Look” and “Think” parts of the process should not to be underestimated, as 
engaging clinicians in undertaking a thorough needs assessment and 
reflection on current tasks and roles are crucial in order to design a successful 
and contextually pertinent mealtime intervention. 
- Improvements in one area of nutritional care may lead to positive changes in 
other aspects of nutritional care. This means that clinicians may be able to 
introduce positive changes to nutritional care processes by focusing efforts on 
one area where demonstrable deficits are present and staff are easily engaged 
and willing and ready to change practice, rather than attempting to introduce 
widespread and potentially “overwhelming” change in practice. 
 
Implications for researchers  
- This study adds to the limited evidence supporting the use of action research 
in nutrition research. Furthermore, the action research process is transferable 
to research in other healthcare settings.  
- Given the unanticipated changes in related care outside the specific scope of 
the intervention, this study demonstrates the complexity in attempting to 
introduce and evaluate a standardised nutrition intervention in the complex 
hospital environment. This highlights the importance of comprehensive 
process evaluation in complex interventions to determine whether the 
intervention was delivered as intended and identify any unanticipated 
deviations to the intervention protocol or usual care.  
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3.7.6 Summary of discussion 
In summary, this is the first study to demonstrate that interventions with a Protected 
Mealtimes component (PM-only and PM+AIN) can increase the level of mealtime 
assistance when implemented using an action research approach. It is also the first 
study to demonstrate that similar levels of feeding assistance are provided in 
interventions with and without additional staffing resources (AIN-only vs. PM-only). 
Further examination of qualitative data is required to better understand this finding. 
As expected, higher levels of mealtime assistance were seen where the interventions 
were implemented in combination, where an additional staff member and existing 
ward staff work together to provide mealtime assistance (PM+AIN). Despite these 
improvements in mealtime assistance, no change was seen in the frequency of 
mealtime interruptions in any intervention, despite a Protected Mealtimes component 
included in two interventions (PM-only and PM+AIN). This confirms the difficulties 
in changing clinical routines in the busy hospital environment, making it difficult to 
“protect” the mealtime.  
 
It is now important to determine if these improvements in mealtime assistance 
translate to better nutritional outcomes for elderly inpatients, and determine whether 
the combined intervention with superior process outcomes also produces 
significantly improved patient outcomes compared with either intervention 
implemented in isolation. This was explored in Study 1: Intervention Study –.Impact 
Evaluation (Chapter 4).  
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Chapter 4: Study 1: Intervention Study – 
Impact Evaluation 
Overview of aims and hypotheses 
This chapter presents results to address the second aim of Study 1:  
 To compare the impact of three mealtime assistance interventions on 
nutritional outcomes (energy and protein intake) for elderly medical inpatients 





Based on the implementation science and nutrition intervention literature, it was 
hypothesised that:  
 energy and protein intake of participants will increase in all interventions, 
with the largest increase seen in PM+AIN (combined intervention) 
 proportion of participants achieving adequate energy intake to meet or 
exceed estimated energy requirements (EER) will increase in all 
interventions, with the largest increase in PM+AIN (combination 
intervention) 
 
The following secondary aim was formed, based on findings from the HUNGER 
study (see Section 2.3.4, page 83): 
 to determine if the presence of known risk factors for poor nutrition intake 
(anorexia, feeding dependency and cognitive impairment) moderates the 
effect of the mealtime assistance interventions on the energy intake of 
participants  
 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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Overview of methods 
A detailed description of methods can be found in Section 2.3.11 (page 102). 
Nutritional intake data were collected by the PhD candidate and research assistants 
from consented participants on approximately Day 4 of admission (same day as 
collection of process evaluation data presented in Chapter 3). Intake at main meals 
was assessed by visually estimating plate waste. Intake between meals was estimated 
using observation and/or patient recall. Adequate energy and protein intakes were 
prospectively defined as intake over a 24 hour period which is equal to or exceeding 
individually estimated requirements [262, 274]. Demographic, medical, nutritional 
and functional data were also collected on Day 4 of admission. Characteristics of 
participants were presented in Section 3.1 (page 130). As discussed in Section 2.3.12 
(page 107), data were collected to allow description of clinical outcomes of 
participants (mortality, length of stay, admission to residential aged care and hospital 
re-admission) in pre-intervention and intervention conditions. 
 
Data were analysed using the following statistical tests (described in detail in Section 
2.3.15, page 111): 
 Bivariate analyses: Fisher’s exact tests (categorical data) and t-tests (or 
Mann-Whitney U-tests for non-normal data), ANOVA or Poisson 
regression (where Poisson distribution was observed) for continuous data. 
 Multivariate analysis: ANCOVA and logistic regression using purposeful 
selection of covariates [296]. 
 
Outline of results chapter 
This chapter begins by presenting results consistent with the primary aims of the 
study: comparison of mean energy and protein intakes between intervention groups 
(Sections 4.1), followed by bivariate and multivariate exploration of the impact of 
the mealtime interventions on the adequacy of energy and protein intakes of 
participants (Sections 4.2 and 4.3). These results have been published in Clinical 
Nutrition (see Appendix I). Analyses to explore the secondary aim of the study are 
presented in Section 4.4, with the results chapter concluding with a description of 
clinical outcomes of participants (Section 4.5).  
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4.1 MEAN ENERGY AND PROTEIN INTAKE 
This section presents data to test the hypothesis that energy and protein intakes of 
participants will increase in all interventions, with the largest increase seen in 
PM+AIN (combined intervention). 
 
4.1.1 Mean energy intake 
There were no significant differences in total energy intake (F3,250=1.7, p=0.158) or 
energy intake per kilogram (F3,250=1.1, p=0.352) between intervention groups  
(Table 4.1, below). When adjusted for differences in characteristics between groups 
(outlined previously in Table 3.2, page 132), there continued to be no significant 
difference in energy intake per kilogram between groups (F13,238=1.1, p=0.380). 
 
Table 4.1. Comparison of energy intake of participants (n=254, mean age 80±8, 












Total energy intake (kJ) 
(mean, SD) 
5011 (1774)  5574 (1965) 4957 (2237) 5618 (2540) 0.158* 
Energy intake per kg 
(kJ/kg), unadjusted 
(mean, SD) 
75.0 (30.0)  83.6 (35.3) 77.1 (41.3) 83.5 (40.7) 0.352* 
Energy intake per kg 
(kJ/kg), adjusted, 
(estimated marginal 
mean, 95% CI) 
74.5  
(66.0 – 83.0) 
 82.6  
(72.0 – 93.2) 
76.2  
(64.0 – 88.4) 
83.1  
(71.5 – 94.7) 
0.380** 
SD: standard deviation, CI: confidence interval. 
* Univariate analysis of variance, **Analysis of covariance used to adjust for differences between 
groups: diagnosis, malnutrition risk (using Mini Nutritional Assessment), dependency in one or more 
Activities of Daily Living, age, cognitive impairment 
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4.1.2 Mean protein intake 
As shown in Table 4.2 (below), the difference in mean total protein intake between 
intervention groups approached statistical significance (F3,250=2.3, p=0.067). 
However, when adjusted for differences in characteristics between groups (outlined 
in Table 3.2, page 132), there was no significant difference in protein intake per 
kilogram between intervention groups (F13,238=1.3, p=0.202). 
 
Table 4.2. Comparison of protein intake of participants (n=254, mean age 80±8, 












Total protein intake (g)  
(mean, SD) 
47 (19)  53 (19) 43 (21) 51 (22) 0.067* 
Protein intake per kg 
(g/kg), unadjusted       
(mean, SD) 
0.69 (0.31)  0.80 (0.37) 0.67 (0.38) 0.76 (0.35) 0.167* 
Protein intake per kg 
(kJ/kg), adjusted  
(estimated marginal 
mean, 95% CI) 
0.69  
(0.61, 0.77) 







SD: standard deviation, CI: confidence interval. 
* Univariate analysis of variance, **Analysis of covariance used to adjust for differences between 
groups: diagnosis, malnutrition risk (using Mini Nutritional Assessment), dependency in one or more 
Activities of Daily Living, age, cognitive impairment 
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4.2 ADEQUACY OF ENERGY INTAKES TO MEET REQUIREMENTS 
This section of the results presents data to test the hypothesis that the proportion of 
participants achieving adequate energy intake to meet or exceed estimated energy 
requirements (EER) will increase in all interventions (with the largest increase seen 
in the PM+AIN intervention) 
 
To test this hypothesis, data were compared between the four intervention groups 
(pre-intervention, AIN-only, PM-only and PM+AIN). Post-hoc comparisons were 
conducted between the three interventions (AIN-only, PM-only and PM+AIN) to 
determine if one of the three interventions was more effective than the others. 
 
Definition of “adequate energy intake” 
As outlined in Section 2.3.11 (page 106), adequate energy intake was prospectively 
defined as intake over a 24 hour period which is equal to or exceeding EER.  
The following equations were used to estimate EER [274]:  
 127kJ/kg (30 Cal/kg) actual body weight (for participants with BMI ≤ 21) 
 110kJ/kg (26 Cal/kg) actual body weight (for participants with BMI > 21) 
Resting energy expenditure (REE; defined as the minimal energy requirements to 
allow physiological functions at rest) was estimated by removing the physical 
activity factor of 1.42 from the above equations. 
 
To compare the impact of the interventions on adequacy of energy intake, the energy 
intake of participants was classified into the following three categories: 
 “adequate intake”: intake more than or equal to EER:  
 “inadequate intake: borderline”: intake falls between REE and EER  
 “inadequate intake: poor”: intake less than REE  
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4.2.1 Adequacy of energy intake: bivariate analyses 
Significantly more participants in the intervention groups achieved “adequate intake” 
than in the pre-intervention group (p=0.004; Figure 4.1, below). However, when the 
three intervention groups (AIN-only, PM-only and PM+AIN) were compared, no 
statistically significant difference was seen in the proportion of participants with 
“adequate intake” between these groups (p=0.285).  
 
Further post-hoc testing confirmed that more participants had “adequate intake” in 
each intervention group when individually compared with the pre-intervention group 
(AIN-only p=0.062, PM-only p=0.009; PM+AIN p=0.002). There was no significant 
difference in the proportion of participants with “inadequate intake: poor” between 
the four intervention groups (p=0.347). 
 
 
Figure 4.1. Comparison of adequacy of energy intake
1
 of participants (n=254, mean 
age 80±8, 47% male) between intervention groups 
1“adequate intake”: intake ≥ Estimated Energy Requirements (EER; estimated using formulae 
presented in Section 4.2, page 157) 
  “inadequate intake: borderline”: intake between EER and Resting Energy Expenditure (REE) 
  “inadequate intake: poor”: intake < REE. 
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Covariates associated with adequate energy intake at the bivariate level 
Patient characteristics associated with “adequate energy intake” (intake ≥ EER) are 
presented below in Table 4.3. Participants with “adequate energy intake” (n=41, 16% 
of the sample) were older, with a mean age of 82 years (SD 8), compared with 79 
years (SD 8), for those with “inadequate energy intake” (t (252) = -2.1, p=0.033). 
More participants with a BMI ≤ 21 kg/m2, cognitive impairment and malnutrition 
had “adequate energy intake”, while fewer participants with diagnoses of cancer, 
gastrointestinal disease and infections had “adequate energy intake” (see Table 4.3, 
below). Appetite was not associated with “adequate energy intake” at the bivariate 
level (p=1.000). 
 











Male 18 (44%) 101 (47%) 0.734 
Female 23 (56%) 112 (53%) 
Pre-admission residence  
(count, %) 
Community 34 (83%) 187 (88%) 0.446 
Residential Aged Care  7 (17%) 26 (12%) 
Primary diagnosis  
(count, %) 
Infection 7 (17%) 54 (26%) 0.159 
Chronic cardio-respiratory 6 (15%) 38 (18%) 
Neurological disease  5 (12%) 24 (11%) 
Fall/ fracture 7 (17%) 19 (9%) 
Gastrointestinal 1 (2%) 19 (9%)) 
Cancer 1 (2%) 16 (7%) 
Other 14 (34%) 42 (20%) 
Cognitive impairment  
(count, %) 
No 26 (63%) 171 (80%) 0.024 
Yes 15 (37%) 42 (20%) 
TOTAL 41 (16%) 213 (84%)  
Table continued over page  
  
 Chapter 4: Study 1: Intervention Study – Impact Evaluation 160 
 










Body mass index 
(BMI) 
(count, %) 
Underweight (BMI ≤21) 16 (39%) 36 (17%) 0.003 
Healthy weight (BMI 21.1- 29.9) 22 (54%) 128 (60%) 
Overweight (BMI ≥30) 3 (7%) 49 (23%) 
Nutritional status 
(SGA) (count, %) 
Well-nourished  20 (49%) 132 (62%) 0.119 




Well-nourished 4 (10%) 75 (35%) 0.002 
At risk/ malnourished  37 (90%) 137 (65%) 
Appetite (SNAQ) 
(count, %)  
Good appetite 14 (50%) 93 (50%) 1.000 
Poor appetite 14 (50%) 94 (50%) 
ADL dependency  
(Katz Index) 
(count, %) 
Independent 14 (34%) 76 (36%) 1.000 




Independent 22 (54%) 135 (63%) 0.193 
Needs assistance 19 (46%) 78 (37%) 
TOTAL 41 (16%) 213 (84%)  
SD: standard deviation, SGA: Subjective Global Assessment, MNA: Mini Nutritional Assessment, SNAQ: 
Simplified Nutritional Assessment Questionnaire, ADL: Activities of Daily Living. 
1“adequate intake”: intake ≥ Estimated Energy Requirements (EER; estimated using formulae presented in 
Section 4.2, page 157); 
  “inadequate intake”: intake < EER. 
* Fisher’s exact test 
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4.2.2 Adequacy of energy intake: multivariate analysis 
The effect of the interventions on “adequate energy intake” was investigated using 
multivariate modelling of significant factors identified in the bivariate analysis 
(Table 4.3, page 159) or in the literature (statistical methods outlined in detail in 
Section 2.3.15, page 112). As data presented in Sections 4.1 and 4.2 have 
demonstrated no difference in nutritional intake between participants in the three 
intervention groups (AIN-only, PM-only and PM+AIN), the multivariate analysis 
included “intervention group” as a dichotomous variable, with participants who 
received no intervention (Pre intervention) compared to those who received one of 
three interventions. 
 
The results of the final multivariate model are presented in Table 4.4 (page 162).  
The effect of the mealtime assistance interventions on energy intake remained 
significant when controlling for significant covariates (adjusted OR 3.4, 95%CI 1.3-
8.7, p=0.010). Participants with a BMI ≤21, malnutrition (using SGA), good appetite 
or were independent with feeding were more likely to have “adequate energy intake”. 
After adjusting for covariates, age and diagnosis were no longer significant factors in 
the model.  
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Table 4.4. Multivariate analysis of the effect of the mealtime assistance interventions
1
 and 
significant covariates on “adequate energy intake”2 (n=254, mean age 80±8, 47% male) 
Variable Crude OR 
(95% CI) 
Adjusted OR  
(95% CI) 
p* 
Intervention Pre-intervention (referent)   0.010 
Intervention
1 3.5 (1.6 – 7.7) 3.4 (1.3 – 8.7) 
Body Mass Index 
(BMI) 
Healthy weight (referent) 
(BMI 21.1 – 29.9)  
  0.004 
Underweight (BMI ≤21) 2.6 (1.2 – 5.4) 5.1 (1.7 – 15.2) 
Overweight (BMI ≥30) 0.4 (0.1 – 1.2) 0.4 (0.8 – 1.9) 
Appetite Poor appetite (referent)   0.038 
Good appetite 1.0 (0.4 – 2.2) 3.4 (1.1 – 10.5) 
Feeding 
dependency 
Needs feeding assistance 
(referent)  
  0.038 




Malnourished (referent)   0.044 
Well nourished  0.6 (0.3 – 1.1) 0.3 (0.1 – 0.9) 
Age   65 – 84.9 years (referent)   0.098 
85 years and older 2.4 (1.2 – 4.7) 2.4 (0.9 – 6.8) 
Primary 
diagnosis  
All other diagnoses (referent)   0.195 
Cancer  0.3 (0.4 – 2.4) 0.2 (0.2 – 2.2) 
Initial model included all variables from bivariate analysis (p<0.250), plus appetite. Cognitive impairment 
variable was removed during step-wise backward elimination of covariates (process outlined in Section 2.3.15, 
page 112). 
OR: odds ratio, CI: confidence interval, SGA: Subjective Global Assessment.,  
1
Intervention: receiving one of three intervention (PM-only, AIN-only and PM+AIN) 
2
 “adequate intake”: intake ≥ EER (estimated using formulae presented in Section 4.2, page 157); 
   “inadequate intake”: intake < EER. 
3
Malnutrition using SGA was included in the model, instead of malnutrition using Mini-Nutritional 
Assessment (MNA; as discussed in Section 2.3.13, page 108). Limited difference was seen in model fit or 
parameter estimates between models using SGA vs. MNA  
*statistical significance of adjusted odds ratio of “adequate energy intake”.  
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4.3 ADEQUACY OF PROTEIN INTAKES TO MEET REQUIREMENTS  
This section presents data to test the hypothesis that the proportion of participants 
achieving adequate protein intake to meet or exceed estimated protein requirements 
will increase in all interventions (with the largest increase seen in the PM+AIN 
intervention). 
 
As described in Section 2.3.11 (page 106), “adequate protein intake” was 
prospectively defined as intake over a 24 hour period which is equal to or exceeding 
1.0 g /kg body weight [262]. As for energy intake, significantly more participants in 
the intervention groups had “adequate protein intake” than in the pre-intervention 
group (p=0.026; Figure 4.2, below). Post-hoc tests confirm that there was no 
significant difference in the proportion of participants with “adequate protein intake” 
between the three intervention groups (p=0.568).  
 
 
Figure 4.2. Proportion of participants (n=254, mean age 80±8, 47% male) with 
“adequate protein intake”1, according to intervention received 
1“adequate intake”: intake ≥ 1.0g protein/ kg body weight  
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When multivariate analysis from Section 4.2.2 (page 161) was repeated with the 
outcome of “adequate protein intake” (i.e. intake ≥1.0g/ kg), the effect of the 
interventions remained significant (adjusted OR 2.9, 95% 1.3-6.5, p=0.010; Table 
4.5, below). The same covariates that were predictors of “adequate energy intake” 
(Table 4.4, page 162) were found to be predictors of “adequate protein intake” (BMI 
< 21, malnutrition, good appetite and independent with feeding). 
 
Table 4.5. Multivariate analysis of the effect of the mealtime assistance 
interventions
1
 on “adequate protein intake”2 (n=254, mean age 80±8, 47% male) 
Variable Crude OR 
(95% CI) 
Adjusted OR  
(95% CI) 
p* 
Intervention Pre-intervention (referent)   0.010 
Intervention
1 2.5 (1.3 – 5.0) 2.9 (1.3 – 6.5) 
Body Mass Index 
(BMI) 
Healthy weight (referent) 
(BMI 21.1 – 29.9)  
  0.004 
Underweight (BMI ≤21) 2.7 (1.4 – 5.5) 3.1 (1.2 – 8.1) 
Overweight (BMI ≥30) 0.2 (0.1 – 0.8) 0.1 (0.01 – 0.8) 
Appetite Poor appetite (referent)   0.055 
Good appetite 0.9 (0.4 – 1.8) 2.6 (0.98 – 7.2) 
Feeding 
dependency 
Needs feeding assistance 
(referent)  
  0.057 
Independent with feeding 0.8 (043 –1.5) 2.5 (0.97 – 6.7) 
Nutritional status 
(SGA) 
Malnourished (referent)   0.038 
Well nourished  0.5 (0.3 – 0.9) 0.4 (0.1 – 0.9) 
Age   65 – 84.9 years (referent)   0.069 
85 years and older 2.4 (1.2 – 4.6) 2.3 (0.9 – 5.8) 
Primary 
diagnosis  
All other diagnoses (referent)   0.769 
Cancer  0.3 (0.4 – 2.4) 0.2 (0.2 – 3.6) 
Analysis as per Table 4.4 (page 162) with outcome variable of “adequate protein intake”.  
OR: odds ratio, CI: confidence interval, SGA: Subjective Global Assessment  
1
Intervention: receiving one of three intervention (PM-only, AIN-only and PM+AIN) 
2
 “adequate protein intake”: intake ≥ 1.0g protein/kg body weight 
*statistical significance of adjusted odds ratio of “adequate protein intake”  
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4.4 SECONDARY ANALYSES 
Secondary analyses were conducted to address the secondary aim of this study: 
 to determine if the presence of known risk factors for poor nutrition intake 
(anorexia, feeding dependency and cognitive impairment) moderates the 
effect of the mealtime assistance interventions on the energy intake of 
participants  
 
As discussed in Section 2.3.13 (page 107), cognitive impairment, anorexia and 
feeding dependency were identified as independent risk factors for inadequate energy 
intake in the pre-intervention HUNGER study [255]. These risk factors have also 
been highlighted in the literature as potential moderators (effect modifiers) of the 
effect of feeding assistance in studies in the nursing home setting [306]. Therefore, it 
was hypothesised that the presence of these risk factors may moderate the effect of 
the mealtime assistance interventions on the energy intake of participants. 
 
Bivariate associations between risk factors and “adequate energy intake” 
At the bivariate level, significantly more participants with cognitive impairment 
(p=0.010) or feeding dependency (p=0.034) in the intervention group had “adequate 
energy intake” (intake ≥EER), compared with the pre-intervention group (Figure 4.3, 
page 166). There was no difference in the proportion of anorexic participants with 
“adequate energy intake” between the pre-intervention or intervention groups 
(p=0.772).  
 
While differences were seen in adequacy of energy intake between the pre-
intervention and intervention groups for those with cognitive impairment and feeding 
dependency, post-hoc analyses did not detect a statistically significant difference 
between the three intervention groups (AIN-only vs. PM-only vs. PM+AIN) for these 
risk factors (cognitive impairment: p=0.497, feeding dependency p=0.528 ).  












Figure 4.3. Comparison of adequacy of energy intake
1
 of participants with cognitive 
impairment (n=57), feeding dependency (n=97) and, anorexia (n=107) between 
intervention groups 
1“adequate intake”: intake ≥ Estimated Energy Requirements (EER; estimated using formulae presented in 
Section 4.2, page 157) 
 “inadequate intake: borderline”: intake between EER and Resting Energy Expenditure (REE) 
 “inadequate intake: poor”: intake < REE. 
*p<0.05, **p=0.772 (Fisher’s exact test) 
Note: 65 (33%) participants were categorised into more than one group due to presence of ≥2 risk factors. 
 
Multivariate analysis: moderation between risk factors and effect of intervention 
on “adequate energy intake” 
Multivariate analyses were conducted to explore whether these risk factors 
moderated the effect of the interventions on energy intake of participants. Analysis 
was performed by entering interaction terms into the multivariate model presented in 
Table 4.4 (page 162). 
 
An interaction effect between appetite and intervention group was not significant in 
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interaction effect between feeding dependency and intervention group (adjusted OR 
1.1, 95% CI 0.6-2.1, p=0.723). This suggests that these variables do not moderate the 
effect of the intervention on the likelihood of having “adequate energy intake” 
(intake ≥ EER). However, as this study was not powered for interactions, it is not 
possible to draw firm conclusions on the interaction between these variables without 
a larger sample size. Interactions between the intervention and cognitive impairment 
could not be explored, as there were no cognitively impaired participants with 
adequate intake in the pre-intervention group.  
 
Post-hoc analysis was conducted to explore the interaction between feeding 
dependency and appetite in the multivariate model, based on previous research 
reporting that appetite moderates the “responsiveness” of patients to feeding 
assistance [306].  While the interaction between feeding dependency and appetite did 
not reach statistical significance (p=0.077), these data suggest (but cannot confirm) 
that appetite moderates the likelihood of adequate intake in feeding dependent 
patients, with patients with feeding dependency and a good appetite being more 
likely to achieve adequate energy intake than those with poor appetites (adjusted OR 
14.3, 95% CI 1.6-105.1).  Again, an interaction between cognitive impairment and 
feeding dependency could not be explored due to small numbers of participants who 
were cognitively impaired and independent with feeding.  
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4.5 CLINICAL OUTCOMES 
Data on clinical outcomes were collected to be used in power calculations for future 
evaluation of the impact of nutritional programs on clinical outcomes. A total of 35 
participants (14%) died within six months of the hospital admission, with an in-
hospital mortality of 2% (n=7). The median length of stay was 9 days (inter-quartile 
range 9). Of those participants admitted to hospital from the community (n=221), 5% 
were discharged to residential aged care. A total of 101 participants (40%) were 
readmitted to RBWH within six months of their hospital admission. 
 
These data are presented according to intervention group in Table 4.6 (below). No 
significance values are presented, as these data are descriptive and no apriori 
hypotheses were formed about the association between clinical outcomes and the 
intervention. At the bivariate level, there was increased in-hospital mortality, length 
of stay and admission to residential aged care in the intervention groups. Conversely, 
a reduction in hospital readmission was seen in the PM-only and PM+AIN groups.  














Deceased at six 
months (count, %) 
16 (14%) 19 (14%)  4 (8%) 4 (13%) 7 (18%) 
Deceased in hospital  
(count, %) 
1 (1%) 6 (4%)  1 (2%) 1 (3%) 4 (10%) 
Length of acute 
hospital stay, days 
(median, IQR) 
8 (6-14) 10 (7-19)  10 (8-17) 12 (7-23) 9 (7-18) 
New admission to 
residential aged care 
(count, %) 
2 (2%) 10 (7%)  5 (10%) 3 (10%) 2 (5%) 
Re-admission to 
RBWH within six 
months (count, %) 
55 (48%) 46 (33%)  24 (41%) 11 (28%) 11 (26%) 
IQR: inter-quartile range, RBWH: Royal Brisbane and Women’s Hospital  
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4.6 DISCUSSION OF RESULTS 
This impact evaluation of the intervention study demonstrates that implementing 
ward-level mealtime assistance interventions produces modest increases in the 
proportion of elderly patients meeting their daily energy and protein requirements. 
Importantly, this is the first study to compare nutritional outcomes of different 
methods of providing mealtime assistance: use of a dedicated feeding assistant role 
(AIN-only), a team-based approach to meals including Protected Mealtimes (PM-
only) or a combined approach including both strategies (PM+AIN). This study also 
provides insight into which patients could benefit most from mealtime assistance 
interventions. 
 
4.6.1 Comparison of three mealtime assistance interventions  
Effect of a multidisciplinary approach to meals, including Protected Mealtimes 
(PM-only) 
This is the first study to demonstrate increased nutritional intake after the 
implementation of Protected Mealtimes interventions, with previous studies reporting 
minimal change in nutritional outcomes [235-237, 239]. Our study used an action 
research approach to implement change to the mealtime routines (rather than passive 
implementation strategies used in previous studies [236]), and implementation 
emphasised what staff should do at mealtimes (encourage and assist patients with 
nutritional intake) rather than what not to do (minimise interruptions; as per the focus 
of Protected Mealtimes in the United Kingdom). This difference in the intervention 
design and implementation may explain improvements in nutritional outcomes which 
were not observed in other studies, and supports conclusions made in Chapter 3 that 
the approach used to implement change is crucial to the effectiveness of 
multidisciplinary mealtime care and Protected Mealtimes (see Section 3.7.1, page 
145). Despite the Protected Mealtimes component of the PM-only and PM+AIN 
interventions, no overall change was seen in the frequency of interruptions (as 
discussed in Section 3.7.2, page 147). It is not known whether the additional efforts 
required to reduce mealtime interruptions would significantly add to the nutritional 
benefits seen in the current study. 
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Effect of an additional assistant-in-nursing (AIN) with dedicated nutrition role  
(AIN-only) 
The data presented in this chapter also add to the limited evidence-base evaluating 
the role of dedicated feeding assistants in improving nutritional intake of elderly 
inpatients. As discussed in the literature review (Section 1.5.2, page 53), previous 
studies of dedicated feeding assistants in the hospital setting have produced 
conflicting results, which may be explained by differences in how the feeding 
assistant role was implemented and evaluated. The process evaluation in Chapter 3 
clearly shows that participants were provided with a higher level of mealtime 
assistance after the introduction of the dedicated Intervention AIN role, which 
strengthens conclusions from our current study that feeding assistants can improve 
nutritional intake of elderly patients. A clear difference between this study and 
previous research is the background of feeding assistant. Other studies have used 
staff from a non-nursing background (generic health care assistants or dietetic 
assistants [223, 224]), students [140] or volunteers [226-228], while this study used 
AINs who have nationally recognised vocational training in aged care and previous 
experience with providing feeding assistance and basic nursing cares to elderly 
medical patients.  It is possible that feeding assistance provided by experienced staff 
from a nursing background is superior to that provided by non-nursing staff or 
volunteers; however further research (including cost-benefit analysis) would be 
required to conclude if the background of the feeding assistant moderates the 
effectiveness of the dedicated feeding assistant role. 
 
Effect of the combined intervention (PM+AIN) 
Based on the assumption that multifaceted interventions may be more successful 
[256], it was hypothesised that the combined intervention would be superior to either 
intervention implemented in isolation (AIN-only or PM-only). However, this study 
suggests that all interventions were equally effective in increasing nutritional intake. 
There may be several explanations for this finding. Firstly, there is the possibility of 
type II error, where the combined intervention truly was more effective but this 
difference was not detected due to small sample size. While not statistically 
significant, Figure 4.1 (page 158) suggests that more participants in the PM+AIN 
group had adequate intake (31%) than the other groups (AIN-only: 21%; PM-only: 
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20%). In addition, greater levels of mealtime assistance were seen in the PM+AIN 
intervention compared with the other intervention groups (as outlined in Section 
3.2.1, page 134). While the sample size calculations were determined based on a 
relatively large increase in energy intake of ≥1500kJ (using data from HUNGER 
[255]), this study found lesser differences in energy intake between groups (+600kJ 
in the combined intervention, compared to pre-intervention) This may have been 
statistically significant in a larger sample. of the intervention groups, however it is 
not known whether this difference would be clinically important compared to the 
effect found with either intervention operating in isolation (+500kJ in AIN-only and 
no difference in PM-only), and convincing data would be needed to justify the 
additional effort and resources involved in implementing the combined intervention. 
 
An alternative explanation for the lack of additive effects seen with the combined 
intervention is that “more is not better” and that the combined intervention is not 
superior to either operating in isolation. It is difficult to predict the outcomes of 
implementing changes in complex adaptive systems, and experts suggest that, in 
some cases, once a certain level of implementation is reached, additional efforts may 
not lead to significantly better outcomes [179]. In the current study, it is possible that 
the level of mealtime assistance provided in the PM-only intervention was adequate 
to increase nutritional intake of participants, and that adding the Intervention AIN 
merely replaced assistance already provided by existing ward staff. It is important to 
better understand how the interventions changed the mealtime behaviours of ward 
staff. This was explored in-depth in the qualitative study presented in the next 
chapter: Chapter 5: Study 2: Qualitative Study. 
 
4.6.2 Clinical significance of increased nutritional intake of participants 
As shown in Figure 4.1 (page 158), more participants in the intervention groups had 
an “adequate energy intake” (8% in the pre-intervention group had intake ≥ EER, 
compared with 20%, 21% and 31% in the AIN-only, PM-only and PM+AIN groups, 
respectively) and fewer had “borderline intake” (34% in the pre-intervention group 
had intake between REE and EER, compared with 27%, 13% and 21% in the AIN-
only, PM-only and PM+AIN groups, respectively). No improvement was seen in the 
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proportion of patients in the intervention group with “poor” intake (i.e. intake < 
REE). This suggests that mealtime assistance interventions may prevent nutritional 
decline in the “borderline” group of participants only, with little impact on those with 
“poor” intake. It is likely that the “poor” intake group are those who would benefit 
most from improving their nutritional intake. This is supported by previous research 
showing an association between nutritional intake and clinical outcomes only where 
large increases in daily energy intake have been observed (i.e. ≥1500kJ per day) [75] 
or where increased intakes were seen in patients with “poor” intake (i.e. below REE) 
[11, 13, 32]. This suggests that a slight increase in nutritional intake in the 
“borderline” group is not likely to be clinical significant during the short timeframe 
of the hospital admission. However it is not yet known whether this may be 
important over the medium to long term.  
 
While clinical outcomes were measured in this study, the small sample size limits the 
ability to conduct the necessary multivariate analyses to determine if these increases 
in nutritional intake in the “borderline” group translate to improved health outcomes. 
At the bivariate level, there appeared to be increased mortality, length of hospital 
stay and admission to residential aged care in the intervention group, yet fewer 
hospital readmissions (Table 4.6, page 168). There is no plausible explanation for the 
nutrition interventions to worsen clinical outcomes. It would also be optimistic to 
attribute the decrease in hospital readmissions to the interventions (given the modest 
increase in nutritional intake and numerous predictors of hospital readmissions not 
accounted for in this simple bivariate analysis [31]). These differences in clinical 
outcomes are likely to be related to differences in key participant characteristics 
(with the PM-only and PM+AIN groups being older and frailer than other groups; 
see Table 3.2, page 132). Further multivariate analysis using a larger sample size 
would be required to clarify and better understand these findings.  
 
Despite the modest improvements seen in nutritional intake with the introduction of 
mealtime assistance interventions, the majority of participants consumed less energy 
and protein than their minimum daily requirements which is associated with worse 
health outcomes (increased in-hospital and 90 day mortality [11, 13], discharge to 
residential aged care facility [31] and impaired functional capacity on discharge 
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[11]). In particular, those participants with anorexia (who represented 50% of the 
study group) continued to eat poorly despite the mealtime assistance interventions. 
This is consistent with findings reported by Dubè et al [132] and Deutekom et al. 
[51] who identified  appetite as an important moderator of the success of mealtime 
interventions. In the absence of safe and effective pharmacological treatments for 
anorexia [307], nutritional therapies (such as HEHP meals, snacks and/or ONS) are 
the only options available to clinicians to treat and prevent malnutrition in anorexic 
elderly people.  Despite more participants receiving HEHP meals, snacks and/or 
ONS in this study, anorexia continued to be an important predictor of inadequate 
nutritional intake (OR 3.4, 95%CI 1.1-10.5, p=0.038). These findings highlight the 
difficulties in addressing the problem of malnutrition in the hospital setting, and draw 
attention to the urgent need for alternative strategies to prevent and treat malnutrition 
in this vulnerable patient group.  
 
In summary, despite a large investment of time and resources to implement the 
mealtime assistance interventions, only modest improvements in nutritional intake 
were seen in those with “borderline” intake and no improvement in the majority of 
participants who had “poor” intakes. Given the lack of strong evidence to support the 
effectiveness of nutrition intervention in acutely unwell elderly inpatients (outlined 
in the literature review; Section 1.1.4, page 14) and the decreasing length of hospital 
stays [308], it is important for researchers and clinicians to critically reflect on 
whether further investment of time and resources in inpatient nutrition interventions 
produces significant clinical benefits for patients. Recent studies in the post-hospital 
period have shown promising improvements in nutritional and functional outcomes 
[309, 310], and dietetic resources may be better diverted to community-based 
malnutrition programs. 
 
4.6.3 Improved intake in those with feeding dependency and/or cognitive 
impairment 
While there were only modest improvements in nutritional intake in the overall 
group, the sub-group analyses presented in Section 4.4 (page 165) suggest that those 
patients with cognitive impairment and/or feeding dependency may benefit most 
from mealtime assistance interventions. As the mealtime assistance interventions 
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were implemented at ward-level, staff (including the AIN feeding assistant) delivered 
the intervention to all patients on the study wards, rather than targeting those patients 
who may benefit most. Delivering and evaluating the interventions at the ward-level 
may have diluted the overall effect size, leading to an underestimation of the benefit 
of these interventions due to the heterogeneous sample of elderly patients. 
 
In the intervention groups, significantly more participants with feeding dependency 
had “adequate energy intakes” compared with pre-intervention (27% vs. 6%, 
p=0.034; Figure 4.3, page 166).  However, in the multivariate analysis, feeding 
dependency was highlighted as an important independent risk factor for poor intake 
(p=0.05), even when accounting for the additional mealtime assistance provided 
(intervention: 91% vs. post-intervention: 61%, p<0.001; Section 3.2.1, page 134). 
This finding may be explained by differing levels of “responsiveness” of participants 
to the mealtime assistance interventions. This was first explored by Simmons and 
Schnelle, who found that 60% of nursing home residents had negligible 
improvements in food intake after receiving increased feeding assistance (an average 
of 36 minutes of feeding assistance per meal, compared with usual care of six 
minutes per meal) [306]. Simmons and Schnelle suggested that “non-responders” 
were residents who were cognitively impaired or prescribed more “appetite-
suppressing medications” [306]. These associations were confirmed in the current 
study where feeding dependent patients with good appetites were more likely to 
achieve adequate nutritional intake than those with poor appetites (p=0.072; Section 
4.4, page 165), and where more participants with cognitive impairment had 
“adequate energy intakes” in the mealtime assistance intervention groups, compared 
with pre-intervention (37% vs. 0%, p=0.010; Figure 4.3, page 166).  
 
In the current study, no prospective assessment was conducted to determine the 
“responsiveness” of participants to feeding assistance. This may be an important 
assessment in the research and clinical settings to effectively target assistance to 
those patients who are most likely to benefit from additional mealtime care, and 
further research is needed to determine whether targeted feeding assistance is part of 
the solution for malnutrition in this vulnerable patient group. 
 Chapter 4: Study 1: Intervention Study – Impact Evaluation 175 
4.6.4 Significance of body mass index and nutritional status as predictors of 
adequate intake 
Body mass index (BMI): An anomalous and counter-intuitive finding in this study is 
the relationship between low BMI (≤21 kg/m2) and increased likelihood of having 
“adequate energy and protein intakes”, compared to those who were of a healthy 
weight or overweight (adjusted OR 5.1, 95% CI 1.7 – 15.2, p=0.011; Table 4.4, page 
162). The HUNGER study and other international studies examining nutritional 
intakes of hospital patients have also reported that patients with lower body weights 
or BMIs are more likely to meet their nutritional requirements [11, 255, 311].  
 
There are a number of potential explanations for this finding. Firstly, it is known that 
patients of a low body weight are more likely to be identified by staff as 
“malnourished” [102, 106] and therefore may receive a higher level of nutritional 
intervention and, consequently, have a higher nutritional intake during 
hospitalisation. Secondly, this finding may reflect barriers within the hospital 
foodservice system where patients are generally provided with a standard hospital 
menu which is not tailored to meet individual nutrition requirements. For example, 
the RBWH standard menu contains approximately 8000kJ and 70g protein per day, 
which provides 150% of requirements for a person weighing 40kg but only 80% of 
requirements of a person weighing 90kg. Therefore, patients with a lower body 
weight can achieve adequate intakes in hospital by eating a smaller proportion of the 
hospital meals. Given the negative implications of unintentional weight loss in 
overweight elderly people [312], these data suggest that hospital menus need to be 
carefully designed to ensure that nutritional needs can be met for all patients 
including those with high body weights. Lastly, it is also possible that this finding is 
the result of over-estimation of energy requirements of overweight elderly inpatients, 
given the lack of evidence to guide estimating requirements in this patient group (as 
discussed in Section 2.3.11, page 104). With increasing prevalence of overweight 
and obesity in the Australian population, data are urgently needed to assist clinicians 
in accurately estimating requirements in these patients where objective measures are 
often not feasible. 
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Nutritional status: Well-nourished patients were less likely to achieve “adequate 
energy and protein intakes” than those who were malnourished (assessed using 
Subjective Global Assessment). This relationship remained significant even when 
accounting for BMI in multivariate analysis (adjusted OR 0.3, 95% CI 0.1 – 0.9, 
p=0.044; Table 4.4, page 162). Data presented in Section 3.5 (page 141) 
demonstrated improvements in the nutrition care process were observed outside the 
mealtime. While these were not a direct focus of the interventions, it is likely that 
improvements were seen in these nutrition care processes due to increased attention 
to nutrition and mealtimes. Other mealtime studies have noted that staff “get to 
know” their patients better by spending more time with them at mealtimes [103, 
208], which may prompt improvements in other aspects of nutritional care. These 
processes are likely to be targeted toward those patients who are malnourished, and 
therefore, it is possible that these nutrition care processes mediated the effect of the 
intervention on nutritional intake of malnourished patients. It was not possible to 
statistically explore mediation of the outcomes in this study by all nutrition care 
process due to small sample size and increased likelihood of type I error with 
multiple analyses. However, this was explored qualitatively in Study 2: Qualitative 
Study (Chapter 5). 
 
4.6.5 Strengths and limitations  
This section outlines the strengths and limitations specific to the impact evaluation 
component of Study 1. Strengths and limitations of the overall PhD research are 
outlined in Section 7.2 (page 231). 
 
The impact evaluation component of Study 1 provides the only comparison to date of 
the impact of three different models of mealtime assistance on the energy and protein 
intakes of elderly inpatients. The findings are supported by a comprehensive process 
evaluation which further strengthens the conclusions which can be made from this 
study. The methods used to collect nutritional data in this study were more rigorous 
than those used in other studies where intake was commonly measured as the 
proportion of entire meal consumed (without distinction between food items) or 
where intake is reported or recorded by patients or hospital staff (rather than 
observed and estimated by a qualified dietitian or training dietetic assistants). 
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Furthermore, the nutritional intake of participants has been considered in relation to 
participants’ individually estimated requirements to give clinical meaning to the 
findings, rather than just reporting mean intakes. Additionally, a range of covariates 
were considered in multivariate analysis of the impact of the interventions on 
nutritional intake, which is crucial given the complexity of malnutrition and 
nutritional intake in and the heterogeneity of elderly hospital patients.  
 
Several limitations should be acknowledged in the measurement of outcomes and 
covariates. Data were collected by research staff who were aware of the “allocation” 
of participants to the intervention groups. Blinding was not attempted in this study, 
given the action-based research approach taken where the researchers had significant 
involvement in implementing the interventions (discussed in 2.3.4, page 82). While 
this has potential to bias study results, using blinded independent research staff to 
collect outcome data was unlikely to solve this problem given the visible nature of 
the interventions to both patients and staff.  
 
A further limitation of the data collection methods was the lack of formal assessment 
of inter-rater reliability of observers of food intake. Informal assessment conducted 
prior to the studies found high agreement, as would be expected for trained dietitians 
and dietetic assistants who observe hospital meals and food intake on a daily basis as 
part of their clinical role. High inter-rater reliability of observers of food intake (with 
minimal training) has been reported by previous researchers [267]. As participants 
were consented to the study, it is also possible that participants changed their 
nutritional intake in response to being observed (or the Hawthorne effect [313]). It is 
expected that this bias would be present in all study groups and, therefore, should not 
impact on comparison of intakes between groups.  
 
Finally, there is a possibility of error in the estimation of energy requirements, 
particularly in overweight elderly participants where no validated equations exist (as 
discussed in Section 2.3.11, page 104). While objective measures of energy 
expenditure, such as doubly-labelled water or indirect calorimetry are considered the 
“gold standard”, these were not feasible measures in this frail population within the 
 Chapter 4: Study 1: Intervention Study – Impact Evaluation 178 
time-frame and budget of the study. However, errors related to estimation of 
requirements should not affect comparisons made between the intervention groups. 
 
4.6.6 Implications of the research 
Implications for clinicians and organisations 
 Mealtime assistance interventions may be one potential strategy to address 
malnutrition in the hospital setting, particularly when focused on patients with 
cognitive impairment and/or feeding dependency.  
 Given the large proportion of patients who did not benefit from this strategy 
(particularly those with anorexia), other nutrition interventions are required in 
combination with mealtime assistance interventions.  
 Clinicians need to critically evaluate the effectiveness of inpatient nutrition 
interventions on clinical outcomes of elderly patients. It is possible that 
dietetic resources may be better directed to malnutrition prevention and 
treatment in the community where we may see better “bang for buck” and 
longer term health outcomes than those achieved in the short hospital stay. 
 As no one intervention was found to produce superior process or nutritional 
outcomes, clinicians have the ability to be flexible and choose the mealtime 
assistance strategies that are most easily implemented and acceptable in their 
setting.  The action research framework may help clinicians to work with 
colleagues to determine which strategies may be most successful in their local 
setting. The action research framework could also be applied outside the 
research paradigm (e.g. quality improvement activities). 
 
Implications for researchers 
 Future evaluation of mealtime assistance interventions needs to consider 
whether targeted intervention may achieve better nutritional and clinical 
outcomes and be more cost-effective than ward-level approaches. Research is 
also required to build on the PhD research (and that of Simmons and Schnelle 
[306]) to characterise those elderly people who are “responsive” to mealtime 
assistance to allow implementation of targeted interventions. 
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 There is a need for cost-effectiveness data for both paid and unpaid feeding 
assistant roles, including volunteer feeding programs given the expense of 
training and co-ordinating a workforce with potential for high turnover.  
 More evidence is urgently needed to support further investment of time and 
resources into inpatient nutrition interventions for heterogeneous elderly 
populations. 
 
4.6.7 Summary of discussion 
In summary, this study demonstrates that mealtime interventions can increase the 
likelihood of elderly patients meeting their energy and protein requirements. 
However, increasing levels of mealtime assistance in ward-level interventions (rather 
than an individualised approach targeting vulnerable patients e.g. feeding dependent 
and cognitively impaired) may only produce modest improvements in nutritional 
intake in a heterogeneous group of older medical patients.  
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Chapter 5: Study 2: Qualitative Study 
Overview of research questions 
This qualitative study aimed to explore staff perceptions of the mealtime experience 





The study was guided by the following research questions: 
- How did mealtime assistance interventions change how staff provided 
mealtime and nutritional care? 
- Did the three different mealtime assistance interventions influence mealtime 
and nutritional care in similar or different ways? 
- Which organisational barriers to mealtime care remain after the introduction 
of mealtime assistance interventions?  
 
As this study was conducted using an inductive logic approach (whereby meaning 
was extracted from the data to gain understanding about the mealtime experience 
[249]), no specific research hypotheses were formed or tested in this study.  
 
Overview of methods 
A detailed description of methods can be found in Section 2.4 (page 115). A total of 
18 staff (9 nurses, 2 dietitians, 1 speech pathologist, 1 AIN, 2 foodservices staff and 
2 dietetic assistants) volunteered to participate in five focus groups facilitated by the 
PhD candidate in June 2009 at the conclusion of Study 1.  
 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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 Focus group 1 (FG1, n=4): Nurses; AIN-only intervention (wards 8BSouth 
and 8BNorth) 
 Focus group 2 (FG2, n=3): Dietitian, speech pathologist, occupational 
therapist; AIN-only interventions (wards 8BSouth and 8BNorth) 
 Focus group 3 (FG3, n=5): Nurses; PM-only and PM+AIN interventions 
(ward 9BNorth) 
 Focus group 4 (FG4, n=2): Dietitian, nurse; PM-only and PM+AIN 
interventions (ward 9BNorth) 
 Focus group 5 (FG5, n=4): Foodservice staff and dietetic assistants, all 
interventions.  
The list of standard questions to prompt focus group discussion can be found in 
Appendix H. The focus group discussions were analysed by the PhD candidate using 
thematic analysis (described in detail in Section 2.4.4, page 119). 
 
Outline of results chapter 
When presenting direct quotes from focus group participants, brackets [ ] have been 
used to indicate text added by the researcher to clarify meaning behind the quote. A 
series of three dots ...  indicate where text was deleted from a quote for the purpose 
of conciseness, while taking care not to change the meaning behind the quote. Quotes 
are labelled with the discipline of the speaker, the intervention they were involved in, 
and are cross-referenced with the original transcript document (focus group number 
(FG1-FG5), followed by line number).  
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5.1 RESULTS  
Four themes were identified from the thematic analysis of the staff focus groups as 
influencing nutrition and mealtime care of elderly inpatients in the study wards: 
- Designation of mealtime responsibilities 
- Empowerment to manage competing demands at mealtimes 
- Awareness of the importance of nutrition and mealtimes 
- Barriers to nutritional care related to the hospital foodservice 
 
In addition to the four themes outlined above, staff also discussed their perception of 
improvements to patient outcomes and desire to continue with the interventions. 
These are presented at the conclusion of this section as they help us to understand the 
acceptability of these interventions from the clinician perspective. 
 
5.1.1 Designation of mealtime responsibilities 
Lack of role clarity and responsibility for nutritional care was identified as a key 
theme in the literature review (Section 1.3.3, page 23) and was confirmed in the pre-
intervention focus groups [83], so it is not unexpected that this emerged as a strong 
theme in the current study. Staff reported improved definition of mealtime 
responsibilities in all interventions, but how these responsibilities were defined 
differed between interventions. To demonstrate these differences, this section will be 
divided according to intervention. Another important finding was that confusion 
about mealtime roles and responsibilities remained despite the interventions, 
indicating that further work is needed to resolve these issues. 
 
Intervention AIN facilitated definition of mealtime responsibilities (AIN-only 
and PM+AIN interventions) 
Staff in the AIN-only and PM+AIN interventions stated that a major advantage 
of having the Intervention AIN was that they had clearly defined mealtime 
responsibilities.  
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“The difference I think, though, was having that extra AIN who was, 
you know, the priority was the project.” – Nurse 3, PM-only and 
PM+AIN (FG3:431).  
Staff suggested that the benefit of the Intervention AIN extended beyond 
providing an “extra set of hands” at mealtimes, and that the real advantage was 
having a person with clearly defined responsibilities which were prioritised 
over other activities.  
“We could have 3 or 4 AINs on our ward at any one time but they 
wouldn’t necessarily all go and help with meals then. I thought it has 
been quite beneficial that they [Intervention AIN] have had it as one 
of their key roles.” – Occupational Therapist, all interventions 
(FG4:87). 
“I think the [Intervention] AINs are invaluable from the point of view 
that they’ve actually that allocated time [sic], which I know we all 
have, which we all kind of disrespect in a way. But if it’s, if it’s one of 
the primary role descriptions, then the work’s going to get done.” – 
Dietitian 2, PM-only and PM+AIN (FG5:367). 
 
While the Intervention AINs had clearly defined mealtime responsibilities, 
staff did not note any change in the meal responsibilities of other staff. Rather, 
these responsibilities seemed to be merely shifted to the Intervention AIN to 
allow ward nurses to complete clinical and non-meal related activities during 
the mealtime. Nurses reported that the AIN also took on responsibility (or had 
responsibility delegated to them) for nutrition-related activities that nurses 
were usually too busy to complete, including encouragement with between 
meal HEHP snacks and/or ONS.  
“She [Intervention AIN] was going around at morning tea and 
afternoon tea and you know, if someone was lying in bed she’d you 
know hand them the drink and things like that, where we don’t have 
the time most of the time to do that.” – Nurse 9, PM-only and 
PM+AIN (FG5: 186) 
“It [having the Intervention AIN] just means that we can focus on 
other things that we know we’ve got to do. It’s no less important but 
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we can get on with medications or charts or everything else that we 
do, and just it’s one less thing. We think ‘Oh I’ve got to do that. Oh 
no, I’m alright, Lauren [Intervention AIN] will do that.’ ” – Nurse 1, 
AIN-only (FG2:238). 
According to allied health professionals, the Intervention AINs expressed 
concern about the lack of mealtime responsibilities taken on by nurses, 
particularly over the weekend when they were not available. 
“I know that there was a patient on 8BS that was bed bound and he 
was seen by the feeding AIN during the week and he was able to eat 
all his meal. But then the feeding AIN said she was concerned that 
over the weekend that he wouldn’t be able to access the food.” – 
Speech Pathologist, all interventions (FG4:158). 
A shift in responsibility from mealtime activities away from ward nurses was 
identified by all staff as a “risk” of introducing the Intervention AIN role; 
however staff stated that this did not occur during the interventions. 
“I do think that we do have to be careful though that we don’t sort of 
put it so much in the background that we know that they’re there, that 
we don’t bother. Because there is only so much they can do on a 
whole 30 bedded ward with the feeding and everything. So I hope that 
they don’t feel that you know they have got to do everything. I don’t 
think they do?” – Nurse 1, AIN-only (FG2:254). “No I don’t think 
so.” – Nurse 4, AIN-only (FG2:260) 
This statement conflicts with what was said earlier by this same nurse, where 
she reported that having an additional AIN meant that nurses could “focus on 
other things we have to do” (Nurse 1, AIN-only; FG2:238). The dietitian felt 
that more work needed to be done to more clearly designate responsibility for 
mealtime assistance among nurses: 
“At the start of each shift, the nurse in charge could give someone 
ownership of that role. Sometimes it just feels like nobody wants to 
take responsibility for it. And that’s just probably because it hasn’t 
been nominated to someone before.” – Dietitian 1, AIN-only 
(FG4:177). 
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Allied health professionals reported limited change to the mealtime 
responsibilities of the existing AIN in the AIN-only intervention:  
“I haven’t noticed a massive change [in the role of the existing ward 
AIN]. Like I know who I’d seek out if I wanted someone helped with 
meals. I wouldn't necessarily go to the other AINs.” – Occupational 
Therapist, all interventions (FG4:107). 
Nurses suggested that additional AIN assistance would be beneficial during the 
busy breakfast period. As the intervention protocol stated that the existing ward 
AIN was to be available to provide mealtime assistance at breakfast, this 
request for extra assistance at breakfast further confirms that the mealtime 
responsibilities of the existing ward AIN did not change significantly during 
the intervention period. In contrast, nurses in the PM-only intervention 
discussed the advantages of increased mealtime involvement of the existing 
ward AIN their ward.  
“I think our best meal time is breakfast. There’s a good system 
because you guys [existing ward AIN] are great. Our AINs will come 
up and basically sit people up at the start.” – Nurse 5, PM-only 
(FG3:197). 
 
Two tasks were identified as the most highly valued aspects of the Intervention 
AIN role: providing meal set-up and communicating with staff about nutrition. 
Assisting patients with meal set-up (i.e. opening packages, moving meal items 
within easy reach of the patient) was highlighted by staff as a task which was 
poorly completed without the Intervention AIN and, by clearly delegating this 
task to them, this gap in mealtime care was effectively bridged. 
“I think the difference for us having an AIN there was that often you’d 
be caught up in doing something and then the meal tray gets there and 
you think ‘Oh, hold on, I’ve got to get a bib’ and, you know, sit your 
patient up. Whereas Dhan [Intervention AIN] had already done it, so 
the patient could start eating straight away.” – Nurse 7, PM-only and 
PM+AIN (FG3:530). 
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Communicating with staff about nutrition and mealtimes was another 
important role of the Intervention AIN discussed by staff. Allied health 
professionals in the AIN-only intervention discussed how they worked closely 
with the AINs to provide care for at risk patients. 
“You know, on nearly a daily basis they’ll [Intervention AINs] come 
up and give me an update about the one or two people that I’ve been 
quite worried about, and they’ll even send pages when someone needs 
a menu change. It’s been a real benefit just to help me do my job more 
efficiently.” – Dietitian 1, AIN-only (FG4:93). 
“I’ve had a few new referrals made by the feeding AIN for 
swallowing assessments. I’ve also found it really good getting 
feedback, like so if I start someone or upgrade someone on a diet, they 
are always the best source of information.” – Speech Pathologist, all 
interventions (FG4:207). 
However, the dietitian in the PM+AIN intervention made no mention of any 
relationship he had with the Intervention AIN, even when prompted by the 
facilitator. Similarly there appeared to be differences in communication 
between ward nurses and the Intervention AINs between wards, with some 
AINs working more independently, rather than collaboratively, to provide 
mealtime care. 
“Savita [Intervention AIN] comes to check... “Are there any patients 
that need really help [sic] with feeding?” – Nurse 2, AIN-only 
(FG2:227). 
“Not really [communication between Intervention AIN and nurses]. 
With the AIN that was specifically picked for the ward to do that job, 
not really. She just went round, assessed the patients and then talked 
to the dietitian or let one of the doctors know.” – Nurse 9, PM-only 
and PM+AIN (FG5:76). 
 
Staff agreed that there were clear benefits in having a nurse in the dedicated 
feeding assistant role, rather than an unskilled worker or volunteer. While 
feeding tasks were delegated to the Intervention AIN by the Registered Nurses 
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on the ward, nurses acknowledged that feeding assistants need to have skills in 
assessing and monitoring the elderly patient before and during the meal. 
“They’ll come and say “They’re [patient] tiring, I’m going to give 
them a break and I’m going to go feed Mr Jones and I’m going to 
come back”. They do it. Just thinking that, that judgment, that I don’t 
know that a volunteer would. I don’t know.” Nurse 5, PM-only 
(FG3:588). 
 
Protected Mealtimes facilitated definition of mealtime responsibilities (PM-
only and PM+AIN interventions) 
The occupational therapist observed a clear difference in the mealtime 
responsibilities of nurses between the interventions, where she had witnessed 
nurses from the PM-only and PM+AIN interventions taking responsibility for 
“protecting” the mealtime:  
“I’ve noticed with level 9 [PM-only and PM+AIN] if someone’s not 
there when the meal tray arrives, they are very protective of not letting 
it get taken away. They’re more conscious of the fact that people need 
to have their meal. Whereas on level 8 [AIN-only], if someone isn’t 
there when their meal comes, it could go without anyone noticing. 
And the nurses on 9BSouth [PM-only] are very proactive, like they’ll 
come to you 2 or 3 minutes before the meal trays arrive and say ‘Do 
you know about Protected Mealtimes? You need to leave’, which is 
good.” – Occupational Therapist, all interventions (FG4:269). 
This increased empowerment to take control over the mealtime will be discussed 
in the next section: Empowerment to manage competing demands at mealtimes 
(Section 5.1.2, page 191).  
 
Staff provided conflicting reports on the involvement of non-nursing staff at 
mealtimes. Allied health professionals reported they were more involved in the 
mealtimes, particularly in meal set-up and encouragement. However, nurses 
reported that allied health professionals continue to have minimal involvement 
in mealtime care.  
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“I’ve done a few set-ups here and now, and I’ve seen a couple of 
doctors who’ve done it which was very very encouraging to see.” – 
Dietitian 2, PM-only and PM+AIN (FG5:147). 
“Yeah, like particularly physios, they won’t do anything. Like they’ll 
get them up and sit them in the chair, but that’s it. They won’t pull the 
[meal] tray in front of them or anything.” – Nurse 9, PM-only and 
PM+AIN (FG5:154). 
One dietitian “suspected” that the reason for low involvement of allied health 
professionals in mealtimes was the fragmentation of patient care into 
discipline-specific tasks, whereby staff had a clearly defined idea of what their 
role did and did not entail. He stated that further work needed to be done to 
increase the confidence of allied health professionals to provide mealtime care 
safely and without overstepping their professional boundaries. 
“And I have a sneaking suspicion that that [allied health professionals 
not being involved in mealtimes] might be due to very clear role 
delineation issues... and perhaps there needs to be some work done in 
terms of muddying those role delineations so that people can feel 
comfortable in assisting without thinking they’re going to go beyond 
their job description.” – Dietitian 2, PM-only and PM+AIN 
(FG5:158). 
 
Diffusion of responsibility for mealtime activities between nurses and 
foodservices staff (all intervention) 
Confusion about mealtime responsibilities between nurses and foodservices staff 
was highlighted throughout the focus group interviews. For example, neither 
group acknowledged responsibility for clearing patient tables before meal 
delivery.  
“By the time it came to meals, I don’t really have time to clear the 
tables from all the stuff they had on it, like patients’ radios and…” – 
Nurse 5, PM-only and PM+AIN (FG3:752). 
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“So first you have to clear [bedside tables]. I know a long time ago, it 
used to be the nurses. They should clear everything before they know 
the mealtime comes [sic].” – Foodservices staff 2, all interventions 
(FG1:165). 
Similarly, staff expressed conflicting views as to who was responsible for 
setting up patients with their meals.  Nurses were “frustrated” with 
foodservices staff because they did not assist patients with their meals, while at 
the same time they acknowledged that this was probably not a foodservice role. 
Meanwhile, dietetic assistants and foodservices staff clearly felt that meal set-
up was a nursing responsibility. 
“I think from my perspective, I think I get a little frustrated when they 
[foodservices staff] just throw the tray down and walk out of the 
room. Like it doesn’t take that long for them to push the table next to 
the person that’s eating.” – Nurse 6, PM-only and PM+AIN 
(FG3:156). 
“What you think should happen is the nurse that is looking after her 
set amount of patients, have the ones that should be sitting up, with 
the tables in front of them... ‘Ok there’s your meal, set you up. There’s 
your meal, set you up. There’s your meal, set you up.’ ” – Dietetic 
Assistant 2, all interventions (FG1:193). 
Lack of effective communication between the ward and kitchen was discussed 
at length by dietetic assistants and foodservices staff, which may be a further 
example of the diffusion of responsibility for nutrition and mealtime 
responsibilities. 
“Who is responsible for the ward diet changes? Like when I ask one 
receptionist, she said “No I won’t touch that ward diet list”, and then 
the nurses say “Oh no, the receptionist should do that.” So it’s just a 
little bit confusing. You don’t know what to do.” – Dietetic Assistant 
1, AIN-only (FG1:459). 
Despite dietetic assistants having a designated mealtime role (monitoring of 
nutritional intake, as outlined in Section 2.3.5, page 88), no staff mentioned the 
role of the dietetic assistants at meals, not even the dietetic assistants 
themselves. 
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5.1.2 Empowerment to manage competing demands at mealtimes 
Sense of powerlessness to change mealtime routines was a prominent theme from 
pre-intervention focus groups, with staff viewing the busy mealtime environment as 
an unavoidable part of the hospital environment over which they had no control [83]. 
In the current series of post-intervention focus groups, competing demands at 
mealtimes continued to be a significant theme, with nurses discussing internal 
demands (i.e. related specifically within the nursing role) and external demands (i.e. 
related to departments and activities outside of the ward environment). There were 
distinct differences seen in the level of empowerment to take control of work 
practices to manage these competing demands depending on the intervention, the 
type of demand and the individual themselves. 
 
Managing internal demands on mealtimes (related the nursing role) 
Throughout the nursing focus groups, staff discussed a number of demands at 
mealtimes within the nursing role, including medication rounds, patient 
observations and staff meal breaks. Lack of time and/or staff to manage high 
patient needs and competing demands at mealtimes was repeatedly cited by 
nurses as the primary reason for inadequate mealtime assistance. However, 
nurses also acknowledged that nutrition and meals were often seen as a lower 
priority than other activities. 
“The level of care that they require whether that’s actually adequate? I 
think that’s the problem that we face, and it comes down to the time 
factor and staffing.” – Nurse 7, PM-only and PM+AIN (FG3:50). 
“Food does seem to take a bit of a back seat, doesn’t it?” – Nurse 6, 
PM-only and PM+AIN (FG3:274). 
 
In the AIN-only intervention, the Intervention AIN helped nurses to manage 
competing demands by providing an extra set of hands to “lighten the load” at 
mealtimes. Nurses noted that this extra help meant that patients received the 
help that they needed in a timely manner. This extra help also meant that 
nurses could attend to non-meal related matters during the mealtime. 
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“I think it’s been very useful because you just know because the 
[Intervention] AIN knows who needs help, who needs sitting up, 
they’ll go around at half past 11 to make sure everyone is set up who 
needs help and put their bibs on and get them all ready, and you know 
don’t have to worry about that when you’re still busy doing all our 
clinical stuff.” – Nurse 1, AIN-only (FG2:202). 
 
In the PM-only and PM+AIN interventions, competing mealtime demands 
within the nursing role were managed by rearranging staff meal breaks to 
maximise the number of nurses available at the patient mealtime. “Protecting” 
the meal from staff meal breaks was an effective strategy to not only increase 
the numbers of “hands on deck”, but to make it clear that meals were a priority 
in patient care. Nurses said that the change in staff meal breaks was generally 
well accepted by their colleagues, with initial resistance from some staff who 
were reluctant to change their routines. 
“I think it [PM-only intervention] made us more aware of mealtimes 
and we changed a few of our practices in that the staff were not to 
schedule their meal breaks at patient mealtimes, which at times we 
would do. So we had more hands on deck. And there was that focus 
on mealtimes, so people were more aware and made more of any 
effort.” – Nurse 7, PM-only and PM+AIN (FG3:299). 
Aside from the change in staff meal breaks, nurses did not discuss any other 
strategies that they use to manage competing demands at mealtimes. One nurse 
felt that nurses were performing fewer non-meal activities at the mealtime; 
however he did not mention that this was part of any co-ordinated approach to 
managing competing activities at the mealtime. 
“I noticed like nursing staff weren’t, you know, getting people into the 
shower just before breakfast and stuff like that.” – Nurse 9, PM-only 
and PM+AIN (FG5:255). 
One nurse suggested that the timing of meals should be changed to 
accommodate the medication rounds, rather than reflecting on the possibility of 
changing their own nursing routines to accommodate the mealtimes. 
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“Maybe change meal times? That would be helpful. Not have it at the 
drug rounds.” – Nurse 5, PM-only and PM+AIN (FG3:655). 
Staff acknowledged that there was no systematic way of delegating mealtime 
tasks or managing times where there were high numbers of feeding dependent 
patients. 
“Whoever’s first in is fed first, that’s pretty much it [no system for 
providing mealtime assistance].” – Nurse 6, PM-only and PM+AIN 
(FG:260). 
Introducing such a system was suggested by the dietitian, who cited the 
example of introducing a coloured tray system to highlight feeding dependent 
patients. 
 
Across the focus groups, it became clear that some staff felt empowered to 
influence their work practices to obtain the best nutritional outcome for 
patients, while others expressed a sense of powerlessness and lack of authority 
to take control over their own work. For example, one nurse from the AIN-only 
expressed a sense of hopelessness about how to increase the nutritional intake 
of patients. This was immediately followed by a response from her colleague 
stating her viewpoint that nurses did have the power to help their patients. 
“We try [to make sure patients eat enough], but, I mean, you can’t 
force someone to eat. You know, you can’t. You can only do so 
much.” – Nurse 4, AIN-only (FG2:123). “You can try to sort of listen 
to more in depth reasons as to why they aren’t eating. They might not 
be feeling well, if they are feeling nauseated. If you can address those 
problems, if you can work on the nausea, then hopefully the appetite 
will come back.” – Nurse 1, AIN-only (FG2:127). 
This nurse later reflected on how her approach to competing demands at 
mealtimes differed to her colleagues, and about her “confidence in her ability” 
to instigate nutritional care processes, including ONS, if a patient was eating 
poorly:  
“Someone [patient] is on once a day observations, and for some 
reason it has to be done at 8 o’clock in the morning. And that’s just 
when breakfast comes and the pills are due. And I think ‘Can we do 
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this later?’ Other people don’t think like that. They’ll think ‘8 o’clock 
[taps on desk in rigid manner]. Observations have got to be done’. 
Whereas I think “Have your breakfast, we’ll do this afterwards.’ ” – 
Nurse 1, AIN-only (FG2:174). 
“So you know if they are having less than half of their meals, or less 
than that even, I would feel quite confident in going to get a 
supplement [ONS].” – Nurse 1, AIN-only (FG2:50). 
 
In contrast, foodservice staff felt as though they had no ability to contribute to 
the nutritional care of patients, saying that they did not have the “authority” to 
encourage patients with their meals. 
“There’s not much we can really do, because we’re not nursing staff. 
We don’t have the authority to say ‘Eat your dinner.’ ” – Foodservice 
Staff 1, all interventions (FG1:49). 
 
Managing external demands on mealtimes 
Throughout the focus groups, staff identified a number of demands at 
mealtimes which come from outside the ward environment, for example, 
medical procedures (including medical imaging and radiological procedures), 
medical consultations and allied health therapy. In the PM-only and PM+AIN 
interventions, nurses expressed confidence in their ability to take control of the 
mealtime environment in their role as “gatekeepers” to protect the mealtime.  
“I think because we were given that instruction [to "protect" 
mealtimes], you know, that this is what we’re doing, we need to.” – 
Nurse 7, PM-only and PM+AIN (FG3:315). 
“But I think, I think everyone became, well not more aware of it, but 
was given the power to contain things a bit more [at mealtimes]” – 
Nurse 8, PM-only (FG3:409). 
“We just said “we’ll send them in half an hour” if we can. And the 
physio or the OT [occupational therapist] would come in and we’d say 
“nuh“, and they were like pulling the table away about to get the 
patient up and we’d say “no no no.” – Nurse 5, PM-only (FG3:348). 
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This was noticed by allied health professionals, with the occupational therapist 
reporting a clear difference in empowerment of nurses in this role between the 
different interventions: 
“I’ve noticed with level 9 [PM-only and PM+AIN] if someone’s not 
there when the meal tray arrives, they are very protective of not letting 
it get taken away. They’re more conscious of the fact that people need 
to have their meal. Whereas on level 8 [AIN-only], if someone isn’t 
there when their meal comes, it could go without anyone noticing.” – 
Occupational Therapist, all interventions (FG4:269). 
 
As a result, nurses in PM-only and PM+AIN felt that there were now fewer 
mealtime interruptions for medical procedures, which gradually improved once 
awareness of the program increased in other departments. 
“Yeah I did [see a difference in patients being taken for procedures 
during meals], because when people were coming up to collect them 
[patients], we just said ‘No’. We’d have to re-CARPs them [rebook 
transport to the procedure], and they’d go down later.” – Nurse 9, PM-
only and PM+AIN (FG5:240). 
“I think the few teething problems at the beginning [with mealtime 
interruptions for procedures] sort of smoothed itself out a little bit 
when people had a bit more recognition of what was going on.” – 
Nurse 6, PM-only and PM+AIN (FG3:308) 
Another strategy that facilitated nurses taking control of external demands was 
the introduction of stickers on booking forms to request that procedures be 
booked outside mealtimes (as discussed in Section 2.3.6, page 89). One nurse 
felt that this was an effective strategy, while other nurses on this ward reported 
not being aware of the use of the stickers.  
“Like we put notes on the referrals forms saying about Protected 
Mealtimes.” – Nurse 9, PM-only and PM+AIN (FG5:360). 
“I don’t even know if they’ve been used [stickers on booking forms].” 
– Nurse 7, PM-only and PM+AIN (FG3:692). “Didn’t even notice it.” 
– Nurse 6, PM-only and PM+AIN (FG3:695). 
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Staff reported conflicting views on the impact of the intervention to reduce 
mealtime interruptions by doctors and allied health professionals, with nurses 
being more critical than allied health professionals themselves. Time pressures 
and lack of awareness of the Protected Mealtimes were cited as perceived 
reasons for interruptions by these disciplines, though nurses felt that some 
clinicians “just didn’t care” about the mealtime. 
“And I think quite a few of the other allied health did seem to respect 
the Protected Mealtimes but that’s just, you know, what I think, you 
know, I’m not sure.” – Dietitian 2, PM-only and PM+AIN (FG5:283). 
“I still found though that there were certain [allied health] disciplines 
that would still sneak in and still do. And I think, you know, I 
understand that they’re really busy... so everybody has time pressure. 
That’s the issue there. And there were some people that just didn’t 
care. They were there to see the patient and that was it. There was no 
regard.” – Nurse 7, PM-only and PM+AIN (FG3:316). 
All allied health professionals who participated in the focus groups reported 
that Protected Mealtimes had minimal negative impact on their workload. The 
dietitian suggested that tasks could be completed at the mealtime which did not 
disrupt patient mealtimes or the workload of the clinician, and that staff needed 
to reflect on how they could better manage their workload to allow for 
Protected Mealtimes. 
“But at the same time, I think there are still other things that can be 
done at ward level without actually interrupting patients...you know, 
even things like biochem [assessing biochemical test results] and stuff 
like that... maybe we all need to look at the way we work to make sure 
we really do limit stuff to protect mealtimes.” – Dietitian 2, PM-only 
and PM+AIN (FG5:280). 
 
The occupational therapist felt that the nurses were inflexible at times in their 
approach to protecting the mealtime, but the speech pathologist stated that she 
had never been asked to leave the ward while conducting a necessary 
swallowing assessment during the mealtime. 
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“Sometimes they’re [nurses] not necessarily open as to why you’re 
there assessing someone at a mealtime.” – Occupational Therapist, all 
interventions (FG4:289). 
 
5.1.3 Awareness of the importance of nutrition and mealtimes 
While staff in pre-intervention focus groups expressed a good awareness about the 
problem of malnutrition, nutrition and mealtimes were considered to be a lower 
priority of care compared to other clinical activities [83]. Staff reported improved 
awareness and profile of nutrition and mealtimes on the wards during the 
intervention period; however the mechanism for this appeared to differ between 
interventions. For this reason, this section will be divided according to intervention 
to demonstrate these differences.  
 
Intervention AIN prompted increased awareness about nutrition and 
mealtimes (AIN-only and PM+AIN interventions) 
Nurses and dietitians felt that having a dedicated feeding assistant role 
increased the overall awareness of staff about nutrition and mealtimes, with the 
Intervention AINs acting as a visual reminder to all staff to assist patients 
during the meal.  
“For example, and the medical staff who may notice that someone is 
being fed [by the Intervention AIN] will stop and feed someone on the 
way so I think the AINs helped.” – Dietitian 2, PM-only and PM+AIN 
(FG5:42). 
Staff also reported that nutritional issues were more likely to be better with the 
involvement of Intervention AINs in mealtimes. As a result, the dietitians and 
speech pathologist received more referrals to address problems identified at 
mealtimes.  
“I think there is much more attention paid to it [nutrition]. So if 
they’re not eating for whatever reason, you are made aware of it much 
quicker [by the Intervention AIN] so that you can perhaps address the 
issues more than you would before.” – Nurse 1, AIN-only (FG2:329). 
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“Since the [Intervention] AINs especially were introduced, I’ve found 
that was actually another great opportunity for people to just be at 
ward-level and be noticing things. And I think a spin-off benefit from 
the AINs was that they just raised general awareness of nutrition 
anyway and all of a sudden I was getting more contact from other 
nursing staff.” – Dietitian 2, PM-only and PM+AIN (FG5:43). 
Staff reported that the benefits of the Intervention AIN extended beyond 
improving nutritional intake, with staff citing examples of where the 
Intervention AIN had assisted with patient mobility, functional therapy and 
monitoring dysphagic patients.  
“It [functional therapy to improve feeding independence] is not 
something that I’d carry out as treatment everyday but extremely 
beneficial and one of the [Intervention] AINs was working with her 
daily. It’s essentially treatment for the whole team, without 
necessarily being planned to be like that.” – Occupational Therapist, 
all interventions (FG4:256). 
“And she did, she made them all get up which was good. Some of 
them would try sitting in bed, she’d be like “nah nah”... It wasn’t just 
about getting them up and on the side of the bed ready to eat. She was 
just giving that little bit more.” – Nurse 6, PM-only and PM+AIN 
(FG3:467). 
For this reason, nurses could see the AIN role being expanded to include 
activities which address frailty in elderly inpatients more broadly. 
“If you had someone who in between mealtimes was there to be able 
to, you know, mobilize patients or do some bits and pieces with them 
in an attempt to get them out of bed a bit more.” – Nurse, PM-only 
and PM+AIN (FG3:848). 
 
Despite staff reporting an increased awareness of the importance of nutrition, 
other clinical tasks still appeared to be considered more important nursing 
duties over the provision of mealtime assistance. Statements by nurses on this 
issue were conflicting, with one nurse stating that mealtime assistance was no 
less important than other activities while in the same sentence implying that 
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medications and writing notes in patient charts were more importance tasks for 
nurses to complete at mealtimes.  
“It [having the Intervention AIN] just means that we can focus on 
other things that we know we’ve got to do. It’s no less important but 
we can get on with medications or charts or everything else that we 
do, and just it’s one less thing. We think ‘Oh I’ve got to do that. Oh 
no, I’m alright, Lauren [Intervention AIN] will do that.’ ” – Nurse 1, 
AIN-only (FG2:238). 
This may again reflect a lack of control and empowerment to prioritise and 
manage competing demands within the nursing role, as discussed previously in 
Section 5.1.2 (page191).  
 
Multidisciplinary approach to meals, including Protected Mealtimes, 
increased awareness about nutrition and mealtimes (PM-only and 
PM+AIN interventions) 
Nurses and allied health professionals in the PM-only and PM+AIN 
interventions agreed that there was increased attention to nutrition and 
mealtimes since introducing a “protected” time for patients to eat their meals.  
“It [Intervention 2] increases the consciousness of the importance of 
mealtime... I just think it’s really good reminder for the need to be 
preparing people and setting them up and really helping” – 
Occupational Therapist, all interventions (FG4:332). 
“I think it’s [AIN-only intervention] made people more aware that 
people do need to take time out to have their meals, so having that 
around has been really good for visitors and allied health and medical 
teams and nursing staff as well.” – Nurse 6, PM-only and PM+AIN 
(FG3: 637). 
While dietetic and speech pathology staff were receiving increased referrals 
from the Intervention AIN in the AIN-only intervention, the occupational 
therapist noted increased referrals from nurses for feeding assistive devices, 
which she felt was due to increased attention to the mealtime during the PM-
only and PM+AIN interventions.  
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“Not so much on our ward [AIN-only intervention], but level 9 in 
particular [PM-only and PM+AIN interventions], OTs [occupational 
therapists] are getting more referrals for assistive devices and things 
like that, so whether it is different because of the education they had 
with Protected Mealtimes that they are more focused on meals on their 
ward.” – Occupational Therapist, all interventions (FG4:259). 
 
While some staff felt that having this “protected” time reminded staff and 
visitors of the importance of nutrition, others reported that some disciplines 
still did not respect the mealtime as an important part of patient care. In 
particular, foodservice staff were openly critical of clinical staff who they 
believe view the mealtime as being unimportant. 
“I think the worst scenario is here, because they don’t respect the 
mealtimes [sic]” – Foodservices Staff 2, all interventions (FG1:209). 
 
5.1.4 Barriers to nutritional care related to the hospital foodservice 
 
Dietetic assistants and foodservice staff all agreed that the interventions addressed 
some foodservice-related barriers, including menu selection by the Intervention AIN 
and more efficient meal delivery after the introduction of the “Keep Clear for Meals” 
placemats in the PM-only and PM+AIN interventions. 
“She [Intervention AIN] is there to help patients fill out the menus.” – 
Dietetic Assistant 2, AIN-only (FG1:340). 
“Which has made it a lot easier for us on level 9BNorth [Intervention 
2 and 3], because the [place]mats are all, a lot of them are clear which 
is good and it’s just put the tray down and off you go” – Foodservices 
Staff 1, all interventions (FG1:183). 
In contrast, nurses did not talk about the benefits of either of these strategies. In fact, 
nurses felt that the placemats presented an infection control risk (due to inadequate 
cleaning of the placemats) and were ineffective. However, it appeared that nurses 
were unclear about the purpose of the placemats, which were intended to reinforce 
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messages about the importance of meals and to keep patient tables clear to facilitate 
more efficient delivery of meals:  
 “I don’t think people have really taken notice of them [placemats] 
anyway. They’re still picking up trays without asking someone if 
they’ve actually eaten anything. It’s just not, I mean, who’s benefit is 
it for?” – Nurse 6, PM-only and PM+AIN (FG3:759). 
 
Discussion of other barriers within the hospital foodservice system was prominent, 
with nurses repeatedly expressing frustration with the limited access to food for 
patients outside the set mealtimes.  
“I think it’s accessing it, you know, after meals, after hours and stuff. 
Because, you know, patients down in DEM [emergency unit], they’ve 
been nil by mouth and then they think ‘Yes, you can eat and drink,’ 
[emergency staff] send them up 7 at night, 8 at night, and sometimes 
there are no sandwiches [on the ward]. I mean ‘What can I give you? 
Do you want Hungry Jacks?’ [laughs] – Nurse 5, PM-only (FG3:805). 
There also appeared to be limited communication between nurses and foodservices 
staff at the mealtime, making it difficult to ensure that patients receive the correct 
meals and meet their nutritional requirements.  
 “If you haven’t got names on bedside tables, and then you’ve got no 
name on the card, what could you do? You put the tray down, what 
can we do? And there’s no-one there to help you.” – Foodservices 
Staff 1, all interventions (FG1:511). 
“They [foodservices staff] can see that it’s not touched or something... 
they just put it back on the trolley [without informing nurses of poor 
intake] and it comes back to the kitchen.” – Foodservices Staff 2, all 
interventions (FG1:45). 
Nurses were equally frustrated with communication problems at mealtimes.  
“They [meals] come in on the trolley and it’s not the patient in that 
bed that’s on the name [on the meal], but because they’ve [patient] 
just come... and they’ve not changed it and had time to fax it down, 
we’ll say to them [foodservices staff] ‘We need a meal.’ They’ll do 
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the rest [of the meals] first, leave beds with no meals and then they 
don’t come back. So then you’ve got to try and chase up a meal” – 
Nurse, PM-only (FG3:297). 
Nurses attributed this to the busy “nature of the ward”, rather than reflecting on how 
systems could be improved to facilitate communication between staff.  
 
5.1.5 Perceived impact on patient outcomes and acceptability of interventions 
Staff felt that assistance from the Intervention AIN improved the nutritional intake of 
patients, with the dietitian citing a specific example where a patient became 
dehydrated over the weekend due to lack of assistance without the Intervention AIN:  
“Because the ones that they [Intervention AIN] are really involved 
with, it’s made a big difference... And that patient was a perfect 
example, where he went downhill over the weekend, and Monday 
comes round again and then he was nearly eating 100% because he 
had that extra support [from the Intervention AIN].” – Dietitian 1, 
AIN-only (FG4:228).  
Staff identified patients with cognitive impairment as particularly benefiting from the 
assistance provided by the Intervention AIN at mealtimes, consumption of HEHP 
snacks and/or ONS between meals and selecting appropriate menu choices. 
“I think also, an advantage of having the AINs floating around the 
vicinity is that a lot of patients we have are either delirious or 
demented, they just don’t think to eat... Whereas, you know, if it’s 
opened, put in front of them and said “take a drink” often people will 
do it because it’s gone to that next level of support, I guess.” – 
Dietitian 2, PM-only and PM+AIN (FG5:203). 
“She [Intervention AIN] is there to help patients fill out the menus.” – 
Dietetic Assistant 2, AIN-only (FG1:340). 
Anorexia was identified by all staff as a key issue impacting on nutritional intake in 
the elderly patient group, without mention of how the interventions assisted nutrition 
intake in patients with anorexia. 
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“Everybody [patients] says they don’t want to eat. Some of them just 
don’t feel like eating, you know?” – Foodservices Staff 1, all 
interventions (FG1:37). 
“Sometimes people just don’t eat much. Especially little old women... 
They probably eat like sparrows at home. We can’t expect them to 
start having feasts here” – Nurse 1, AIN-only (FG2:129). 
Foodservices staff also noted an improvement in the food intake of patients in the 
PM+AIN intervention, particularly at dinner time when the AIN was present on the 
ward for mealtime assistance. 
“When the trays are collected [in PM+AIN intervention], there not as 
many left full complete trays [sic]... the trays are empty most of the 
time... especially at tea time.” – Foodservice Staff 1, all interventions 
(FG1:218). 
 
All staff attending the focus groups expressed a preference to continue with one or 
both of the interventions on their wards after the conclusion of the study period. 
“I would very much like to have the feeding AINs continue because 
I’ve found them to be a good asset to the ward and I think they’ve 
made quite a difference in terms of patients meeting their nutritional 
requirements.” – Speech Pathologist, all interventions (FG2:309). 
“No, it’s been a very good initiative [having the Intervention AIN]. 
Perhaps combining it with Protected Mealtimes.” – Nurse 1, AIN-only 
(FG2:290). 
“I mean, if we could get an extra AIN and Protected Mealtimes, that 
would be fantastic.” – Nurse 7, PM-only and PM+AIN (FG3:631). 
Most staff agreed that the ideal situation would be to continue with both 
interventions, with the dietitian observing that the interventions provided enhanced 
mealtime care in different ways: 
“I really do think they both assisted and, especially when both were 
kind of married together...if that was able to continue with both [sic] 
because then you get the add on benefits with both. Like you get the 
 Chapter 5: Study 2: Qualitative Study 204 
AIN who is assisting, but then also you get staff who will hopefully 
will [sic] be realising the need to protect mealtimes and hopefully 
build that into their workloads.” – Dietitian 2, PM-only and PM+AIN 
(FG:401). 
Foodservice staff could see benefit in spreading the intervention to other wards in the 
hospital. 
“I think you should continue with it all down through the hospital... 
And even over in ECU [extended care unit for sub-acute elderly 
patients].” – Foodservices Staff 1, all interventions (FG:401).  
 
All staff agreed that continuing with Protected Mealtimes strategies would be 
beneficial, but would require ongoing effort and co-ordination to sustain. 
“Just making sure that, you know, the awareness and education still 
continues about enforcing Protected Mealtimes and setting all the 
patients up.” – Speech Pathologist, all interventions (FG:314). 
“We’d just have to let like medical imaging and all of those sorts of 
places know. Like we put notes on the referrals forms saying about 
Protected Mealtimes but they still book them. So they’d just have to 
be told.” – Nurse 9, PM-only and PM+AIN (FG5:360). 
Foodservice staff felt that the effectiveness of Protected Mealtimes declined over 
time, with the dietetic assistants attributing this to staff changeover and lack of 
education of new staff. Nurses acknowledged that this is an important, but 
challenging, part of sustaining the intervention. 
“It started off working really well, didn’t it? It started off and then all 
of a sudden after a period of time, doctors are in there, patients are 
going out and getting x-rays.” – Foodservice Staff 1, all interventions 
(FG1:238). “I think it was the changeover of staff.” – Dietetic 
Assistant 2, PM-only and PM+AIN. (FG1:242). 
“I think maybe it’s just a matter of making sure that new staff and new 
grads that, when they come, in they have an understanding and why 
we’re doing it. Because I think sometimes that gets a little bit lost in 
translation.” – Nurse 6, PM-only and PM+AIN (FG3:682).  
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5.2 DISCUSSION OF RESULTS 
Thematic analysis of focus group discussions with staff from Internal Medicine 
wards provides unique insight into the mealtime experience. The focus groups also 
allow reflection on the perceived impact of the three mealtime assistance 
interventions on the mealtime experience and how the interventions affected 
mealtime routines and responsibilities in different ways. This section of the thesis 
synthesises and discusses the themes identified during the thematic analysis. 
 
5.2.1 Designating responsibility may be just as important than an “extra set of 
hands” 
Focus group participants frequently discussed the importance of clearly designating 
responsibility for mealtime activities to ensure that adequate mealtime care is 
provided. With nurses commonly citing that time and staffing are the biggest barriers 
to mealtime care [83, 87, 89, 90, 99, 104, 105], it is not surprising that the “extra set 
of hands” provided by the Intervention AIN at mealtimes was appreciated by staff. 
However, staff acknowledged that the benefit of the AIN role extended beyond just 
being an “extra set of hands”, suggesting that having a person with clearly defined 
mealtime responsibilities may be just as important as increasing staff numbers. This 
is in contrast to beliefs expressed by staff in pre-intervention focus groups, where 
staff overwhelmingly agreed that the problem of inadequate mealtime assistance 
would be solved by employing more staff [83]. The nursing literature also suggests 
that simply increasing the number of nurses does not guarantee improved care [105], 
with evidence from the International Hospital Outcomes Study demonstrating that 
poorly organised work practices can negate the benefits of high staffing levels [314]. 
This has been demonstrated in the mealtime environment where reduced mealtime 
care by nurses was observed after the introduction of additional foodservice staff to 
deliver meals [112]. 
 
This finding has important cost implications for health services, suggesting there is 
potential to provide a higher level of mealtime care within existing budgets. Analysis 
of the focus group discussions reveals a number of pressure points within the 
mealtime routine where tasks could be reviewed and designated to existing staff 
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members without increasing staff numbers. For example, meal set-up (i.e. opening 
packages, moving meal items within easy reach of the patient) was named as an area 
of inadequate mealtime care, likely due to the blurring of responsibilities for this task 
between nurses and foodservices staff. The nurses in the PM-only intervention 
described how they redefined the role of their existing ward AIN to include meal set-
up at breakfast to bridge this gap. There is potential for meal set-up to be designated 
to other staff members such as foodservice staff and dietetic assistants. Another 
example of redefining mealtime responsibilities was the review of staff meal breaks 
in the PM-only and PM+AIN interventions. By modifying nursing routines and 
prioritising mealtime responsibilities, nurses were able to increase the number of 
“hands on deck” at mealtimes, without actually increasing the number of staff. 
 
While the intention of employing an extra AIN was to increase the number of staff 
providing mealtime assistance, in reality it appeared that this was not always the 
case, with the responsibility for mealtime assistance being shifted from nurses to the 
AIN. This finding is consistent with nursing literature where a shift away from basic 
nursing activities (such as mealtime tasks) has been observed [103, 105]. This has 
resulted in “role drift”, where traditional nursing responsibilities are delegated to 
health care assistants such as AINs [105, 315, 316]. Nurses in the focus groups did 
not state that this shift in responsibilities to the AIN was intentional, indicating that 
this may have occurred in response to nurses feeling powerless to manage the high 
number of nursing demands at mealtimes. Without empowering nurses to take 
control of their work practices and redefining their mealtime responsibilities, the 
success of dedicated feeding assistant interventions may be limited and may in fact 
inadvertently reduce overall mealtime assistance levels, as the responsibility for 
feeding assistance is shifted to the lone feeding assistant. This may explain the lack 
of patient outcomes found in the largest study of dedicated feeding assistants [226] 
and should be considered in designing and evaluating future trials of feeding 
assistant models. Furthermore, nurses in the focus groups acknowledged that feeding 
is a skilled task which requires the ability to assess and monitor the fluctuating 
clinical condition of acute patients and were unsure if an unskilled worker or 
volunteer would have the skills to fulfil the role of a dedicated feeding assistant. This 
PhD research is the first to use dedicated feeding assistants from a nursing 
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background (assistants-in-nursing, rather generic health care assistants as used in the 
largest trial of feeding assistants [224]) which may also help to explain differences in 
nutritional outcomes between these studies. Given the increasing implementation of 
volunteer feeding assistant or “dining companion” programs are growing in 
healthcare facilities in Australia and internationally, there is a need to demonstrate 
the safety and effectiveness of this strategy [230].  
 
In summary, this qualitative study, supported by the process evaluation results 
presented in Chapter 3 (page 127), suggests that enhanced mealtime care can be 
provided using existing staff (without additional staffing resources) as long as 
mealtime roles and responsibilities are clearly defined and designated. 
 
5.2.2 Empowerment and control of competing demands  
There is no doubt that demands on nursing time are high, with observational studies 
noting that nurses have to “juggle” a number of tasks simultaneously with frequent 
interruptions [317, 318]. In the focus groups, lack of time and/or staffing to manage 
high patient needs and competing demands at mealtimes was repeatedly cited by 
nurses as the primary contributing factor for inadequate mealtime assistance, which 
is consistent with the literature [83, 87, 89, 90, 99, 104, 105]. In the pre-intervention 
focus groups, staff expressed a sense of hopelessness and an inability to manage 
competing demands at mealtimes [83]. Nursing research has shown that 
empowerment is a key factor in managing high demands by enabling nurses to have 
control over decisions in their work practice [319, 320]. Structural empowerment is 
where staff are empowered by the organisation through provision of information, 
resources, support and the opportunity to learn, grow and participate in change [321, 
322]. When the organisation provides this structure to foster empowerment, staff are 
more likely to become “psychologically” empowered where they feel confident in 
their ability to work autonomously, that their work is meaningful and that they can 
have a positive impact on their work setting [323]. In our study, the research team 
and nursing management (“organisation”) gave nurses in the PM-only and PM+AIN 
interventions “permission” to protect patient mealtimes and provided them with an 
opportunity to be involved in the change process (as outlined in Section 2.3.4, page 
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82). This resulted in nurses reclaiming some power over the mealtime environment 
to  manage external demands such as interruptions for allied health therapy and 
medical procedures. This has also been seen when Protected Mealtimes were 
implemented in the residential aged care setting [103]. This ability to manage 
external demands at mealtimes was not seen in staff working in the AIN-only 
intervention, with allied health professionals noting a clear difference in the levels of 
empowerment between interventions. 
 
While nurses in the PM-only and PM+AIN interventions felt confident in managing 
external demands at mealtimes, this same empowerment was not observed when it 
came to taking control of their own nursing practice and in particular, with those 
tasks that are medically-focussed (for example, drug rounds and routine patient 
observations). For the most part, nurses continued to view the completion of these 
medically-focussed tasks as inflexible and suggested that competing demands would 
be better managed by moving the time of the meals, rather than reflecting on and 
taking control of their own nursing routines. While there has been a move toward 
interprofessional teamwork in health care, these findings suggest that further work is 
needed to allow nurses to prioritise their workload based on patient needs, rather than 
those tasks required for staff seen to be higher in the traditional organisational 
hierarchy.  
 
Throughout the focus groups, it became clear that some nurses felt empowered to 
change their own work routines, while others expressed hopelessness and lack of 
authority to improve the nutritional care provided to patients. It could be assumed 
that staff working within the same unit would be equally empowered by the 
organisation. Therefore, it is more likely that there are differences in their level of 
psychological empowerment between individuals. This may mean that the individual 
may not regard nutrition and mealtime care as meaningful, may not be confident in 
their ability to perform nutrition care roles, perhaps lacks the ability to initiate 
change in their work load and/or does not feel as though they can make a difference 
to patient nutrition [324]. Further in-depth interviews would be required to tease out 
which elements of psychological empowerment most strongly influence the ability of 
nurses to provide nutrition and mealtime care.  
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In the focus groups, nurses and foodservices staff were highly critical of each other 
and demonstrated a lack of awareness and appreciation of each other’s roles. Also 
noted in a recent survey by Walton et al. [325], staff tended to blame other 
disciplines for mealtime barriers (i.e. nurses blaming foodservices staff, and vice 
versa), rather than reflecting on their own role in these mealtime problems.  This may 
be a symptom of the complex nature of the provision of hospital nutrition, and 
highlights the need for reflection of all roles related to hospital nutrition and 
collaborative problem solving and interdisciplinary teamwork. Poor communication 
between the ward and kitchen was the most prominent issue discussed by 
foodservices staff and dietetic assistants. This is consistent with international 
findings of poor communication between these departments [326], at least in part 
exacerbated by a lack of clear delegation at both kitchen and ward level for co-
ordinating and maintaining dialogue between these departments [326]. In addition, 
there was a lack of recognition of the mealtime intake monitoring role of the dietetic 
assistants by all staff, including the dietetic assistants themselves. This suggests that 
they have a low visibility on the wards at mealtimes and/or are not adequately 
fulfilling this role, presenting the opportunity to expand and better promote the role 
of dietetic assistants in mealtime care. Focus group discussions also reveal that 
foodservices staff have a low level of empowerment to influence nutritional 
outcomes for patients. In addition, the foodservices staff express a sense of being 
undervalued and of being seen as a nuisance on the ward. A strong link between 
empowerment and feeling respected and valued has been demonstrated in the health 
service setting [327, 328]. Improved perceived value and respect was observed after 
involving foodservice staff on working groups to implement Protected Mealtimes in 
the residential aged care setting [103]. In constrast, the implementation and change 
management processes used in the current study were focused on clinicians and not 
foodservices staff (as outlined in 2.3.4, page 82). According to Kanter’s 
empowerment model [321], empowering foodservices staff to see meaning in their 
role and to feel some level of control over their work practices needs to start at the 
organisational level. This could be achieved by faciliating collaboration between 
foodservices staff, nurses, dietitians and dietetic assistants to create change to 
mealtime practices (including clearly defining mealtime responsibilities and 
improving communication pathways), which may also improve the working 
relationship between departments. 
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5.2.3 Role fragmentation within the interprofessional model of care 
While there were conflicting opinions on the impact of the interventions on the 
mealtime behaviours of doctors and allied health professionals, overall, staff report 
that these disciplines do not have a high involvement in nutrition or mealtime care. 
Nurses report that some staff did not “respect” the mealtime, whereas other staff felt 
that doctors and allied health professionals simply do not see that nutrition is part of 
their role or as less important than their discipline-specific tasks. Historically, health 
care professionals have each worked within their own “silo”, with clearly defined 
roles and responsibilities where each professional only performs tasks specific to 
their discipline [329]. However, with a move toward interprofessional teamwork, 
healthcare professionals must “open up their territorial boundaries” and accept a 
shared responsibility for the provision of care toward a common patient-centred goal 
[330]. This was attempted in the PM-only and PM+AIN interventions, with the 
research team conducting targeted sessions with doctors and allied health 
professionals to discuss how improving nutritional care is a team responsibility and 
how each discipline can contribute within their current role. However, in the focus 
groups, the dietitian stated that further work needs to be done with other allied health 
professionals to increase their confidence in safely providing mealtime care to 
patients without overstepping their professional boundaries.  
 
5.2.4 Increasing the profile and holistic nature of mealtimes  
Staff agreed that all interventions increased the profile of nutrition and mealtimes but 
how this was done appeared to differ between the three interventions. Staff felt that 
the act of “protecting” the mealtime emphasised to all staff and visitors that feeding 
and nutrition are an important part of patient care. Additionally, the dietitian felt that 
the AIN not only provided mealtime assistance but her presence prompted others to 
provide assistance. This suggests that the value of the AIN exceeded the individual 
tasks that she performed, as she acted as a visible representation of the project and of 
the importance of nutrition and mealtimes. This supports the application of social 
theories (using strategies such as modelling) when implementing change by creating 
environments that reinforce desired behaviours and create new social norms [149]. 
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Interestingly, staff did not discuss other social strategies, such as the influence of 
“opinion leaders” on their mealtime care practices, despite researchers feeling that 
this was an effective strategy in engaging clinician involvement in the interventions. 
The lack of discussion about “opinion leaders” in the focus groups supports the 
suggestion that they may influence their peers in a covert manner [178].  
 
With more nurses available to focus on the mealtime (either through the additional 
AIN or changing nursing meal breaks), staff noted that there was increased 
identification of feeding difficulties, malnutrition and dysphagia. This general 
increase in awareness about nutrition and mealtimes may explain the improved rates 
of malnutrition screening, weight monitoring and provision of HEHP meals, snacks 
and ONS during the intervention period (see Section 3.5, page 141). No increase in 
dietetic referrals was observed in the process evaluation, but as these data were 
collected at Day 4 of admission, it is possible that increased awareness of nutrition 
resulted in referrals to dietitians after Day 4 of admission. No quantitative data were 
collected on referrals to other health professionals during the intervention period.   
 
Other studies of Protected Mealtimes have noted that “protecting” the mealtime 
allows nurses to focus their full attention on the residents during mealtimes, resulting 
in staff “knowing the patient” better and gaining a more comprehensive 
understanding of how to best assist them at mealtimes [103, 208]. Staff felt that the 
Intervention AIN role particularly assisted those patients with cognitive impairment, 
including intake of HEHP snacks and/or ONS between meals. This confirms the 
quantitative findings of increased energy intake for cognitively impaired patients in 
the intervention groups (Section 4.4, page 165) and further stresses the need to 
explore targeted mealtime assistance in this vulnerable patient group. In the focus 
groups, staff acknowledged that anorexia is a significant issue in elderly hospital 
patients, but staff were unable to name any effective strategies to manage patients 
with anorexia (besides providing HEHP meals, snacks and/or ONS).  This is 
confirms the difficulties in providing nutritional intervention to anorexic patients, as 
found in the quantitative study (as presented in Section 4.4, page 165). 
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Staff also felt that introducing the Intervention AIN had benefits which extended 
beyond improving nutritional status, with the AIN assisting with mobility and 
functional therapy by encouraging patients to self-feed and get out of bed for meals. 
This approach of combining functional and nutritional therapy has been used in the 
residential aged care setting to improve the self-feeding ability of residents [331]. 
This demonstrates the holistic nature of mealtimes and supports an interprofessional 
approach where all health professionals can contribute to and observe discipline-
specific benefits through mealtime therapies. One nurse in the focus groups 
suggested that the AIN role be expanded to provide holistic care to frail elderly 
inpatients with a focus on malnutrition, delirium and mobility. This model of care 
has not been previously been evaluated [332] and is currently being trialled in the 
Internal Medicine wards at RBWH using a generic allied health assistant. 
 
5.2.5 Implementation and sustainability insights 
Throughout the focus group, insights were gained into the implementation process. It 
appeared that different implementation strategies had varying success depending on 
the discipline and the individual. For example, nurses on the same ward 
demonstrated varying awareness of the use of stickers to request that medical 
procedures be booked outside the mealtimes. This was also seen with differing views 
about the usefulness of table placemats between nurses and foodservices staff. While 
there is no convincing evidence that multi-component interventions are more 
effective than those which rely on a single strategy [166], the differences in staff 
responses to different aspects of the interventions suggest that strategies have varying 
levels of effectiveness at the individual level. This is supported by self-report data 
from a nutrition intervention study in the intensive care setting, where individual 
ratings for perceived effectiveness of difference intervention strategies on a ten-point 
scale varied by an average of seven points [178]. There were also individual 
differences in how the Intervention AIN role was implemented between wards, with 
a more collaborative and integrated approach on one ward. It is not known whether 
this was due to differences in the ward culture or the personality of the individual in 
the Intervention AIN role; however this highlights the difficulties in implementing 
complex interventions that are influenced by behaviours and relationships between 
individuals [150]. As discussed above, the application of social theories through 
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strategies such as modelling may be useful when implementing interventions aimed 
at creating new cultural norms. 
 
Staff expressed an overwhelming desire to continue with one or both interventions 
on their ward, but acknowledged that the cost of the additional AIN may be 
prohibitive and that ongoing education, particularly for new staff, would be required 
to sustain the positive changes. While evidence on sustaining complex healthcare 
interventions is scarce, the need for high-quality training programs and timely on-
the-job training for new staff to increase the likelihood of sustainable programs is 
highlighted in the literature [160]. However, experts suggest that training and 
education alone are not enough, and that sustaining change requires an organisational 
culture where the intervention is seen as a priority, mechanisms are in place to 
continue to drive it within the organisation and systems in place to monitor the 
impact of the intervention on the health problem in the long term [187]. Given the 
motivation of staff to continue with the programs, the ongoing impact of the 
interventions is important to monitor and will be explored in: Chapter 6: Study 3: 
Sustainability. 
 
5.2.6 Strengths and limitations 
Methodological limitations of this study need to be acknowledged. Firstly, there was 
an overall poor attendance at the focus groups. No doctors, physiotherapists or social 
workers attended the groups. Staff from these disciplines were also poorly 
represented in the pre-intervention focus groups [83], and therefore, this may reflect 
an overall disengagement of these disciplines in the nutrition care process, rather 
than specifically with this project. In addition, recruiting to the multidisciplinary 
focus groups was made more difficult by a large turnover in allied health 
professionals in the weeks prior to the focus groups, meaning that some staff chose 
not to participate due to their unfamiliarity with the project. 
 
While I attempted to gain a balanced view on the mealtime experience and 
interventions by asking for examples of both barriers and facilitators, it is possible 
that the opinions expressed in the focus groups are biased for a number of reasons. 
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Of those staff who voluntarily participated in the focus groups, several were key 
“opinion leaders” who were highly engaged in the project and therefore may have 
had a more positive view of the interventions than non-attenders. As “opinion 
leaders” are generally well-respected and have the ability to influence their 
colleagues, they may have also unconsciously influenced the opinions stated by other 
participants in the group, creating a further positive bias. Furthermore, it is possible 
that staff in attendance were more active in providing mealtime assistance, and were 
therefore reporting their own experiences of improved mealtime care rather than 
those of staff more generally.  
 
A critical factor in collecting rich and valid data from focus groups is the role of the 
facilitator who stimulates and moderates the discussion between group members 
[299]. It has been acknowledged that facilitation skills develop with practice [298], 
and, on reflection, I noted that my skills in engaging participants in in-depth 
discussion developed with the more experience that I gained in the facilitator role. As 
this study took an action research approach where the researchers and participants 
work closely together to implement change, I developed a working relationship with 
the participants throughout the project. As they knew of my investment in the 
project, it is possible that staff provided feedback on the interventions that they felt I 
wanted to hear, resulting in less criticism about the interventions. 
 
As this study aimed to understand the mealtime environment as experienced by a 
group of staff members at RBWH at the time of the intervention project, researchers 
and clinicians need to carefully consider which elements of the findings can be 
applied to other contexts. However, as the issues discussed generally agree with 
previous studies about nursing practices and mealtimes, it is unlikely that the themes 
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5.2.7 Implications for clinicians and researchers 
 
Implications for clinicians and organisations 
 Reviewing existing roles to ensure that each mealtime task is clearly 
designated to one discipline may be as important (and less costly) than 
introducing an additional staff member to feed patients. Having visible 
champions to model positive mealtime behaviours may assist in engaging 
others in mealtime tasks. 
 When introducing paid or non-paid feeding assistant roles, careful 
consideration is required to manage the risk of shifting primary responsibility 
for feeding from nurses to the assistant. 
 Organisations need to empower nurses to take control of their own work 
practices to “reclaim” time to provide mealtime assistance and allow staff to 
feel as though they have the ability to make a difference to patient nutrition. 
Involving foodservices staff in change process and helping them to see 
significance of their role may help to empower them in their clinical role in 
nutrient delivery (rather than it being a purely operational role).  
 In the move toward interprofessional teamwork models, involvement in 
mealtimes should not just be limited to nurses, and organisations need to 
support and empower doctors, allied health professionals and foodservices 
staff to take an active role in mealtimes if they are to work toward the 
common goal of improving patient nutrition. Introducing a teamwork 
approach to mealtime care has the potential to create an important tangible 
activity around which to build and operationalise interprofessional teamwork. 
Additionally, promoting mealtimes as an opportunity for holistic therapy for 
the frail elderly may be one way to create meaning in the mealtime for non-
nutrition health professionals.  
 
Implications for researchers 
 This study highlights the value of mixed methods approach to evaluate the 
implementation and impact of complex interventions. Qualitative data can 
add meaning and understanding to quantitative data, and understanding more 
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about how interventions change staff perceptions and behaviours is valuable 
when researchers or clinicians aim to replicate similar interventions in 
another setting. 
 There is a need for further research into empowerment at the individual level 
to better understand what traits characterise staff who are empowered in their 
role of providing nutrition and mealtime care. This will assist organisations to 
better empower individuals to take control over their work practices in order 
to prioritise nutritional care. 
 
5.2.8 Summary of discussion 
In summary, these focus groups provide us with a greater understanding of the 
mealtime experience at RBWH and the impact of the interventions on mealtime roles 
and responsibilities, empowerment of staff and the profile of nutrition. While these 
findings are not directly transferable to other contexts, there are important insights 
which can be applied to other health services. These focus groups demonstrated some 
change in mealtime roles and responsibilities with the introduction of the mealtime 
assistance interventions. The sustainability of these changes is explored in the Study 
3: Sustainability Study (Chapter 6). 
  
Chapter 6: Study 3: Sustainability Study 217 
Chapter 6: Study 3: Sustainability Study 
Overview of aims and hypotheses 
This chapter presents results to address the aim of Study 3:  
- To determine if changes implemented during the three mealtime assistance 





The following research hypotheses were formed to measure the sustainability of the 
mealtime interventions by staff at six-months: 
 post-intervention mealtime assistance levels will be higher than pre-
intervention levels  
 post-intervention mealtime interruptions levels will be lower than pre-
intervention levels in PM-only and PM+AIN interventions (where a 
Protected Mealtimes component was included)  
 post-intervention non-meal related activities of nurses will be reduced, 
compared with pre-intervention levels 
 
Overview of methods 
The methods for Study 3 are outlined in Section 2.5 (page 123). Study 1 and 2 
concluded in June 2009 and this study was conducted six months later in December 
2009. At the conclusion of Study 1, the PhD candidate and nurse project officer 
ceased working on the wards and did not actively facilitate the continuation of the 
interventions. The additional Intervention AIN role also ceased and wards returned to 
their usual level of AIN staffing (1.0 FTE).  
 
AIN-only:  Additional assistant-in-nursing (AIN) with dedicated nutrition role 
PM-only:   Multidisciplinary approach to meals, including Protected Mealtimes 
PM+AIN: Combined intervention: AIN + multidisciplinary approach to meals 
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Ward-level observations were conducted at mealtimes at the following time-points 
on all wards (8BSouth, 8BNorth and 9BNorth): 
 pre-intervention: 107 meals over 16 week period (December 2007 – March 2008) 
 intervention: 103 meals over 23 week period (January – June 2009) 
 post-intervention: 30 meals over one week period (December 2009) 
 
At each mealtime observation, data were collected on the number and discipline of 
staff providing assistance and interrupting patients, as well as non-meal related 
activities of nurses during meals. No data were collected at the individual patient-
level.  
 
Data were analysed using Fisher’s exact tests (categorical data) and Poisson 
regression (where Poisson distribution was observed for continuous data). Data from 
the PM-only and PM+AIN interventions are combined and presented as “PM±AIN”, 
as these interventions were conducted consecutively on ward 9BNorth.  
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6.1 MEALTIME ASSISTANCE  
6.1.1 Mealtime assistance by nurses 
Data from the process evaluation in Chapter 3 showed that nurses were more likely 
to provide mealtime assistance in all three mealtime assistance interventions, 
compared with pre-intervention (see Section 3.2.2, page 136). Six months post-
intervention, nurses were still more likely to provide assistance than in the pre-
intervention period (AIN-only: RR 3.3, 95% CI 2.4-4.5, p<0.001; PM±AIN: RR 2.8, 
95% CI 2.0-3.9, p<0.001; Figure 6.1, below). No difference was seen in the post-
intervention level of mealtime assistance between the AIN-only and PM±AIN wards 




Figure 6.1. Number of individual nurses (median, inter-quartile range) providing 
assistance at each observed meal (per ward) pre-intervention and six months post 
intervention. 




 Chapter 7: Study 3: Sustainability Study 220 
Post-hoc analysis showed that, while levels of mealtime assistance by nurses in the 
AIN-only ward were maintained six months post-intervention (p=0.153; Figure 6.2, 
below), there was a small but significant decrease in the likelihood that nurses in the 
PM+AIN ward would provide mealtime assistance six months post-intervention (RR 
















Figure 6.2. Number of individual nurses (median, inter-quartile range) providing 
assistance at each observed meal (per ward) during the pre-intervention period, 
intervention period and six months post intervention 
p=0.153, **p=0.022 (Poisson regression)  
* ** 
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6.1.2 Mealtime assistance by ward AINs 
Data from the process evaluation in Chapter 3 showed that AINs were more likely to 
provide mealtime assistance in all three interventions, compared with pre-
intervention (see Section 3.2.2, page 138). Despite returning to usual AIN staffing 
levels at the end of the intervention period, AINs in the PM±AIN ward were more 
likely to provide mealtime assistance six months post-intervention, compared with 
pre-intervention (RR 2.3, 95%CI 1.5-3.6, p<0.001; Figure 6.3, below). However, no 
difference was seen between the pre-intervention and post-intervention levels of AIN 
mealtime assistance on the AIN-only ward (RR 1.2, 95%CI 0.7-2.2, p=0.534).  
 
 
Figure 6.3. Number of individual Assistants-in-Nursing (AINs; median, inter-quartile 
range) providing assistance at each observed meal (per ward) pre-intervention and 
six months post intervention 
*p<0.001; **p=0.534 (Poisson regression) 
 
This represents a significant decrease in the likelihood of AINs providing post-
intervention mealtime assistance on the AIN-only ward, compared with during the 
intervention (RR 0.4, 95%CI 0.3-0.7, p=0.002), while intervention levels of AIN 
feeding assistance was maintained in the PM±AIN ward post-intervention (p=0.713), 
despite the cessation of the Intervention AIN role. 
* 
** 
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6.1.3 Mealtime assistance by non-nursing staff and visitors 
Post-intervention levels of mealtimes assistance by doctors and allied health 
professionals were no different to pre-intervention levels (post-intervention 10% of 
meals assisted vs. pre-intervention: 8%, p=0.705). This represents a non-significant 
decrease in assistance levels by doctors and allied health professionals, compared 
with the intervention period (intervention: 24% of meals assisted vs. post-
intervention: 10%, p=0.127). 
 
Post-intervention levels of mealtimes assistance by foodservices staff and visitors 
were higher than pre-intervention levels (foodservices staff: 87% of meals assisted 
vs. 61%, p=0.008; visitors: 77% vs. 54%, p=0.035). This represents a maintenance of 
intervention levels of assistance by foodservices staff and visitors post-intervention 
(foodservices staff: p=0.439, visitors: p=0.498). 
 
6.2 MEALTIME INTERRUPTIONS 
6.2.1 Mealtime interruptions by doctors and allied health professionals 
Overall, there was a non-significant decrease in the frequency of interruptions by 
doctors and allied health professionals six months post-intervention (post-
intervention: 62% vs. 43%, p=0.094). However, the frequency of interruptions varied 
depending on the discipline and ward. 
 
Doctors: In the PM±AIN wards, fewer post-intervention meals were interrupted by 
doctors compared with pre-intervention (post-intervention: 13% of meals interrupted 
vs. pre-intervention: 52%, p=0.020). However, on the AIN-only wards, no significant 
improvement was seen (post-intervention: 33% vs. pre-intervention: 45%, p=0.573).  
 
Allied health professionals: The opposite pattern was seen in occasions of mealtime 
interruptions by allied health professionals, with fewer meals interrupted in the AIN-
only wards (post-intervention: 7% vs. pre-intervention: 31%, p=0.062), but no 
improvement seen in the PM±AIN wards (post-intervention: 33% vs. pre-
intervention: 39%, p=0.573).  
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6.2.2 Mealtime interruptions by nurses 
These data refer to the occasions of mealtime interruptions by nurses to any patient 
on the ward at the observed meals during the intervention and post-intervention 
periods only. Comparisons between pre-intervention and post-intervention could not 
be made, as no pre-intervention data were collected on occasions of mealtime 
interruptions by nurses. On the PM±AIN ward, there was no change in mealtime 
interruptions by nurses between intervention and post-intervention periods (post-
intervention: 40% of meals interrupted vs. intervention 38%, p=1.000). Significantly 
more post-intervention meals were interrupted by nurses on the AIN-only ward 
compared with during the intervention (post-intervention: 93% of meals interrupted 
vs. intervention 41%, p=0.001). 
 
6.3 NON-MEAL RELATED ACTIVITIES 
These data refer to the occurrence of non-meal related activities carried out by nurses 
at the mealtime, as observed during ward-level mealtime observations. Non-meal 
related activities were classified as: 
 clinical (e.g. medication rounds, blood pressure/ temperature monitoring) 
 communication (e.g. writing in medical charts, handover to other nurses)  
 non-clinical activities (e.g. cleaning, making beds) 
These activities may have also been classed as an interruption in Section 6.2 if they 
stopped the participant from eating for one minute or longer. 
 
Nurses from both interventions continued to be involved in clinical activities at 97% 
of post-intervention meals, which was no different to during the pre-intervention 
(p=1.000) Nurses completed fewer communication and non-clinical activities in the 
post-intervention meals, compared with pre-intervention (communication: 30% of 
meals where communication activities were performed vs. 69%, p<0.001; non-
clinical: 47% of meals where non-clinical activities were performed vs. 66%, 
p=0.058).    
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6.4 DISCUSSION OF RESULTS 
This is the first mealtime assistance study to evaluate the sustainability of 
improvements to mealtime care after initial implementation efforts. This is a 
commonly neglected aspect of evaluation of healthcare interventions [160, 182]. It is 
important to understand not only if implementation efforts are successful after initial 
investment of time and effort but whether the intervention continues to benefit the 
patient or health service in the medium to long-term [182].  
 
6.4.1 Mealtime assistance 
This study demonstrates that some positive changes to the mealtime environment 
were maintained six months after the intervention period, without ongoing support 
from the external research team. Levels of nursing mealtime assistance were higher 
at six-months compared to pre-intervention levels, which is supported by the 
sustained reduction in non-meal activities completed by nurses during mealtimes. 
When interventions were compared, assistance levels were similar at the six-month 
mark demonstrating that the interventions were equally effective in producing 
sustainable increases in nursing assistance in the short-term (six months post-
intervention). As discussed in the focus groups (Section 5.1.1, page 183), the 
PM±AIN ward modified the role of their existing ward AIN during the intervention 
period to include mealtime duties, changes not implemented on the AIN-only ward. 
The six-month data confirm that the positive changes made on the PM±AIN ward  
was sustained, highlighting that building mealtime tasks into the role of existing 
ward AINs is an acceptable and sustainable strategy to improve mealtime care.  
  
In contrast, improved mealtime assistance by doctors and allied health professionals 
was not maintained six months post-intervention. This is not unexpected given the 
high turnover in these disciplines in the weeks prior to the conclusion of the project, 
including several senior allied health professionals. While senior allied health 
professionals were charged with orientating new Internal Medicine staff to the EAT 
concept during the intervention period, this process was not formalised and may not 
have continued at the completion of the project which may explain the lack of 
sustainability of these changes. High staff turnover has been highlighted as a key 
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barrier in other studies on intervention sustainability [185, 186]. While this may be 
overcome by training new staff [160], this strategy in isolation may not be enough to 
sustain change without other organisational support structures in place [187].  Staff 
turnover amongst permanent nurses in the Internal Medicine wards was not an issue 
in the six month period after the project, which may help to explain why changes 
were maintained in this staff group. It is also possible that, with continued strong 
nursing leadership that supported engagement with the study in the first place, the 
mealtime culture on these wards has improved in response to the interventions.  
 
6.4.2 Mealtime interruptions 
These data demonstrate that the mealtime assistance interventions had no significant 
effect on the frequency of mealtime interruptions during or six months after the 
interventions. While there was some evidence of reduced interruptions by some staff 
on some wards (e.g. less doctor interruptions in the PM±AIN interventions and less 
allied health interruptions in the AIN-only interventions), there was no consistent 
pattern, suggesting that the ward culture to mealtime interruptions has not 
significantly changed and that it is unlikely that the nurses have continued in their 
role of “protecting” the mealtime. 
 
6.4.3 Strengths and limitations 
This section outlines the strengths and limitations specific to the impact evaluation 
component of Study 1. Strengths and limitations of the overall PhD research are 
outlined in Section 7.2 (page 231). As discussed previously, this is the first mealtime 
assistance study to evaluate the sustainability of improvements to mealtime care after 
initial implementation efforts. This study also adds to the limited evidence base 
available to guide clinicians and researchers about how to improve the likelihood of 
sustaining an intervention (for example, the importance of strong and consistent 
leadership).  
 
Methodological limitations of this study also need to be acknowledged. The six-
month follow up data were collected over a one-week period, which may not have 
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been long enough to create a true picture of the mealtime experience. These data also 
only inform us of the sustainability of the interventions in the short-term. To justify 
the investment of effort and resources in implementing these programs, further data 
on the long term sustainability is needed. As data were not collected on the frequency 
of nursing interruptions in the pre-intervention period, no conclusions can be made 
about whether the interventions were effective in reducing nursing interruptions at 
the mealtimes. Bias may have been introduced by having the observations conducted 
by the PhD candidate. As I was well-known to ward staff, my presence on the ward 
may have prompted a positive change in mealtime behaviours.  
 
Finally, in this study, there was no formal assessment of processes put in place by the 
medical wards to maintain the interventions. Conducting further qualitative studies to 
determine what processes, if any, the wards have implemented since the completion 
of the project would provide valuable insight into how services can create sustainable 
interventions. 
 
6.4.4 Implications of the research 
Implications for clinicians and organisations 
 After spending significant time and resources in implementing change to 
clinical routines, it is important to evaluate if these changes are maintained to 
justify initial implementation efforts and ensure benefits to the patients and 
health service are maintained. 
 In sustaining changes, ongoing efforts and leadership are likely to be required 
to maintain momentum of change in staff groups with high turnover, such as 
doctors and allied health professionals. 
 
Implications for researchers 
 More evidence is needed about the medium and long-term effectiveness of 
mealtime assistance interventions to justify the time and resources required to 
implement these complex interventions. 
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 While our knowledge about the components of successful interventions and 
implementation processes are advancing, further knowledge is required about 
what conditions are required to create sustainable interventions. 
 
6.4.5 Summary of discussion 
In summary, this is the first study to demonstrate that mealtime assistance 
interventions can achieve and maintain improvements in mealtime assistance in the 
short-term (six months post-intervention). These results confirm the difficulties in 
reducing the frequency of mealtime interruptions in the busy hospital environment. 
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Chapter 7: Overall discussion 
This final section of the thesis synthesises findings from the three distinct and 
complimentary studies which form the PhD research. The strengths and limitations 
of the study are discussed, followed by the implications of the PhD research for 
clinicians and researchers. This section concludes with discussion of the outcomes 
that have been achieved in the local setting as a result of the PhD research. 
 
7.1 CONTRIBUTION TO KNOWLEDGE  
7.1.1 Impact of interventions on nutritional outcomes (Chapter 4) 
This PhD research adds to the limited evidence about the impact of mealtime 
assistance interventions on nutritional outcomes for elderly hospital patients, and is 
the first study to compare two different approaches to mealtime assistance (dedicated 
feeding assistant and multidisciplinary approach to meals, including Protected 
Mealtimes) with a combined approach in order to draw conclusions about the relative 
effectiveness of three interventions.  
 
In contrast to other intervention studies [224, 236], this research demonstrates that it 
is possible to improve mealtime assistance and nutritional intakes of elderly patients 
in the busy hospital environment, with no one intervention found to be superior to the 
others.  In particular, nutritional benefits (defined as a higher proportion of patients 
meeting energy requirement) were seen in those participants with cognitive 
impairment and/or feeding dependency. These data suggest that targeted mealtime 
interventions for these patient groups may be an important strategy to address 
hospital malnutrition. However, despite receiving enhanced mealtime assistance, 
over 70% of participants ate less than their estimated energy and protein 
requirements. The mealtime assistance interventions did not improve intakes in those 
at most risk of nutritional decline and worse health outcomes (i.e. those patients with 
energy intakes below their resting energy expenditure). Participants with anorexia 
(representing 50% of the sample) did not appear to receive any benefit from 
enhanced mealtime assistance. These findings further support the need for 
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multifaceted malnutrition interventions, with mealtime assistance interventions likely 
to play an important but small role in tackling malnutrition in a heterogenous elderly 
inpatient population. 
 
7.1.2 Insights into the implementation of complex interventions  
(Chapter 3 and 6) 
This research demonstrated that it is possible to increase levels of mealtime 
assistance and maintain these improvements at six months when change to mealtime 
routines are introduced using an action research approach. As all interventions 
achieved similar process and nutritional outcomes, this research suggests that the 
process used to introduce change of practice may be more important than the actual 
strategy implemented. In other words, the action research process of conducting a 
comprehensive needs assessment, engaging staff in reflecting on practice and 
problem solving, constantly monitoring and supporting change, and capitalising on 
the influence of opinion leaders may be effective in facilitating change, regardless of 
whether a dedicated feeding assistant or team-based approach to meals is 
implemented. The effectiveness of these change management strategies may vary 
depending on the staff group and individuals within each staff group. In this study, as 
a group, nurses were highly engaged and significantly changed their mealtime 
behaviours (as seen in their focus group attendance and behaviours observed at 
mealtimes). In contrast, there was less involvement and behaviour changed observed 
by medical and allied health staff, despite a project team lead by a senior doctor and 
dietitian. This suggests that alternative strategies may be needed to breakdown 
traditional role boundaries to better engage these groups in mealtime care. 
 
Despite a Protected Mealtimes component in two of the interventions, no overall 
change in interruptions at mealtimes was observed, highlighting the difficulties in 
changing clinical routines in the busy hospital environment. However, unanticipated 
improvements were seen in nutritional care processes outside the mealtime, including 
increased malnutrition screening and weight monitoring. This highlights the 
importance of conducting process evaluation in complex interventions to determine 
whether the intervention was delivered as intended and identify any unanticipated 
deviations to the intervention protocol or usual care. 
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7.1.3 Understanding the mealtime experience from the staff perspective 
(Chapter 5) 
The qualitative component of this mixed methods research provides valuable insight 
into the mealtimes as experienced by staff, and adds meaning to the quantitative 
evaluation of the mealtime assistance interventions. Focus group discussions 
indicated that clearly defined mealtime roles and responsibilities was a key benefit of 
the dedicated feeding assistant role. However, staff working on wards without the 
dedicated feeding assistant demonstrated that this can be achieved by re-prioritising 
activities of existing staff. This study suggested that the implementation of a 
dedicated feeding assistant may result in the abdication of responsibility for feeding 
to the feeding assistant so that nurses could continue with “more important” clinical 
tasks. This needs to be carefully considered when implementing dedicated feeding 
assistant roles in other settings. Empowerment to manage competing demands at 
mealtimes was a key theme of the focus groups, and it was identified that, while 
nurses were empowered to take control over external demands at mealtimes, they 
generally felt less able to manage competing nursing demands during the meals. 
Finally, role fragmentation within the interprofessional framework was identified as 
an ongoing barrier to provision of nutrition and mealtime care, with some disciplines 
perceiving that nutrition is not part of their role. 
 
7.2 STRENGTHS AND LIMITATIONS 
The PhD research provides a comprehensive exploration of the effect of three 
mealtime assistance interventions on the delivery of mealtime care, patient outcomes 
and staff experiences at mealtimes. This is an area which has been under-researched, 
despite widespread implementation. The mixed methods design provides insight into 
how mealtime assistance interventions impact on patient outcomes (quantitative 
study), but also how these interventions change provision of mealtime care through 
differences in staff behaviours and attitudes (qualitative study). The applied nature of 
this research provides clinicians with strategies and an implementation framework 
that can be immediately translated to practice to improve mealtime and nutrition care 
for patients. 
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Limitations specific to the discrete sub-studies within the PhD research have been 
outlined in previous chapters. The most significant limitation of this research is the 
study design. The pre-post study design was chosen as it was the only feasible and 
pragmatic design to allow comparison of ward-level interventions of this complex 
nature. As the interventions could not be delivered at the individual patient-level, it 
was not possible to randomise individual participants to intervention groups. Hence, 
there was potential for sampling bias, which was observed in this study where 
differences were seen between groups for age, diagnosis and cognitive and functional 
status. Statistical adjustment of these differences between groups was performed to 
minimise the effect of this bias. In addition, patients with cognitive impairment were 
likely to have been slightly underrepresented in the sample (22%, compared with 
approximately 30% reported in the literature [333-335]), due to difficulties in 
obtaining consent from a suitable proxy within the first week of admission, as well as 
reliance on medical records for data on the presence of cognitive impairment which 
is likely to under-estimate the prevalence of delirium [333, 334]. The small sample of 
patients with cognitive impairment may have diluted the overall effect size of the 
study (given the significant increase in the nutritional adequacy of these patients 
when receiving one of the mealtime assistance interventions).  
 
The lack of concurrent control group introduces “time” as a potential confounder, 
which can make it difficult to attribute changes in outcomes to the intervention rather 
than other changes in the healthcare environment unrelated to the intervention [336]. 
This was acknowledged as a methodological weakness prior to commencing the 
study. The PhD candidate was ideally placed within the clinical environment to 
identify any significant changes in delivery of health services between the two study 
periods and observed no significant changes to staffing or model of patient care (with 
exception of the interventions themselves). While not feasible for this study, a larger 
cluster randomised control trial or stepped wedge design [337] could be used to 
confirm and strengthen these findings. 
 
It is important to highlight the possibility of bias due to the collection of the majority 
of the research data by the PhD candidate. Due to the visible nature of the 
interventions and her integral involvement in the implementation phase, it was not 
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possible for the PhD candidate to be blinded from the intervention group, which may 
have unintentionally influenced the study outcomes and conclusions.  
 
Another limitation of this study was the small sample size. While recruitment targets 
met the planned sample size to address the primary research objective, the sample 
size limited assessment of more subtle differences in energy intake between 
intervention groups (i.e. potential for Type II error), exploration of interactions 
between variables in the multivariate model or the impact on clinical outcomes, such 
as length of stay, readmission and mortality rates. Sample size limitations were 
unavoidable within the time line and funding available for the PhD. 
 
7.3 IMPLICATIONS FOR PRACTICE 
Mealtime assistance interventions are being increasingly implemented in clinical 
practice in Australian healthcare facilities. This research provides the following 
recommendations to inform implementation of changes to mealtime routines: 
- The ‘look, think, act’ cycles of the action research approach provide a simple 
yet effective framework for evaluating current mealtime practice, engaging 
staff in creating important and contextually relevant steps to change mealtime 
routines and ongoing surveillance and adaption of new mealtime care 
processes.  
- As no one intervention was found to produce significantly superior process or 
nutritional outcomes, clinicians have flexibility in choosing mealtime 
strategies. The ‘look, think, act’ cycles may help clinicians to work with 
colleagues to determine which strategies can address barriers that are 
important in the local setting and which are likely to be easily implemented 
and accepted by staff. 
- Introducing small but important changes to nutrition and mealtime routines 
where demonstrable deficits are clear and staff are easily engaged and 
motivated to change practice is likely to be more effective that attempting to 
introduce widespread change to practice using one-size-fits all approach 
(which has been shown to often be met with resistance and/or limited uptake).  
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- Given the limited nutrition and nursing resources in most health services, 
clinicians need to think carefully about how best to target nutrition and 
mealtimes interventions to create outcomes that are clinically relevant. This 
research suggests that staff should prioritise mealtime assistance for those 
patients with borderline nutritional intakes, those with cognitive impairment 
and/or feeding dependency. Alternative nutrition support strategies are 
needed for those patients with poor intakes and anorexia. 
- This research suggests that merely introducing additional paid or un-paid 
feeding assistants may further distance nurses from their mealtime 
responsibilities. Nursing managers may need to give nurses “permission” to 
take control of their own work routines so they feel empowered to prioritise 
nutrition and mealtimes as a key nursing role. 
- In the context of interprofessional teamwork, clinicians need to work together 
to breakdown traditional role boundaries and redefine mealtime roles and 
responsibilities if they are to work toward the common goal of improving 
patient nutrition. Viewing mealtimes as an opportunity for holistic therapy to 
improve mobility and function may be one way to engage non-nutrition 
health professionals in mealtime activities. Additionally, it is possible that 
introducing a team framework around mealtimes may promote 
interprofessional relationships and activities to improve the care of patients 
more broadly. 
 
7.4 IMPLICATIONS FOR RESEARCHERS 
While the PhD research demonstrates modest improvements in nutritional outcomes, 
further research is required to determine if mealtime assistance interventions improve 
clinical outcomes for elderly. Based on results of this study, a larger response to the 
interventions may be achieved through evaluating mealtime assistance targeted 
towards patients who are “responsive” to mealtime assistance (who are likely to be 
those with cognitive impairment and/or feeding dependency). More evidence is also 
needed about the medium and long-term sustainability of mealtime assistance 
interventions to justify the time and resources required to implement these complex 
interventions. Data on the cost-effectiveness of dedicated feeding assistant roles are 
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required for both paid and un-paid assistant roles, including volunteer feeding 
programs where significant resources are invested for training and co-ordination. 
Finally, further evidence is urgently needed to support further investment of time and 
resources into inpatient nutrition interventions for heterogeneous elderly populations. 
Given reducing lengths of hospital stays, it is possible that dietetic resources may be 
better directed to malnutrition prevention and treatment in the community where we 
may achieve better long term health outcomes than those achieved in the short 
hospital stay. 
 
7.5 LOCAL IMPACT OF RESEARCH 
The PhD research has prompted change to the delivery of inpatient nutrition services 
to elderly patients at RBWH and state wide across Queensland Health facilities. 
Within the Internal Medicine Unit at RBWH, improving interprofessional teamwork 
has been an area of ongoing work with the implementation of a holistic “care for the 
elderly” model with a focus on malnutrition (based on the Encouraging Assisting and 
Time to EAT concept), delirium and mobility. Organisational support was granted 
for hospital-wide roll out of the “Encouraging, Assisting and Time to Eat” concept at 
RBWH as a priority for implementation by the multidisciplinary Nutrition and 
Dysphagia Risk Committee in 2012. The outcomes of this research have also 
prompted the inclusion of a large mealtime assistance component of the “Productive 
Wards” initiative in Queensland Health facilities which aims to improve ward 
processes to increase nursing time for direct patient care [338]. An implementation 
package has also been developed by the Queensland Health Malnutrition Prevention 
Program manager to assist other Queensland Health facilities.in implementing 
Protected Mealtimes and “Encouraging, Assisting and Time to Eat”. 
 
Given the modest impact of the inpatient mealtime assistance interventions on patient 
outcomes demonstrated in this study, a research group (including the PhD candidate, 
Dr Merrilyn Banks and Dr Alison Mudge, Associate Supervisors, and Prof Lynne 
Daniels, Primary Supervisor) are currently piloting a new model-of-care for 
nutritionally vulnerable elders at RBWH (see Appendix L for publication of 
feasibility pilot [339]). The research group have been awarded $170,000 to 
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implement and evaluate this new model which focuses dietetic resources on the post-
hospital period rather than the current inpatient focus of care. The implementation of 
this new model-of-care takes an implementation approach similar to that used in the 
PhD research, where the research team are engaging and collaborating with 
stakeholders across disciplines and the continuum of care to reflect on practice and 
design the new model-of-care.  
 
7.6 SUMMARY 
The PhD research provides clinicians with practical strategies to immediately 
introduce change to more effectively deliver mealtime care for elderly hospital 
patients. These complex interventions improved nutritional care processes and 
energy and protein intakes; however given the modest effect size observed, other 
strategies are required to address malnutrition in this vulnerable group. Findings 
from this study would be strengthened if the interventions were refined and 
replicated in a larger sample, with targeted interventions for elderly patients with 
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Outline of the HUNGER and EAT studies 
  
Helping Understand Nutritional Gaps in the EldeRly (HUNGER) 
Objective: Explore prevalence of malnutrition and risk factors related to poor 
nutritional intake in elderly medical inpatients 
 




Lynda Ross, Alison Mudge, 
Adrienne Young, Merrilyn Banks 
[83] Appendix I 
 
Engage staff and explore knowledge 
and attitudes around barriers to 
achieving adequate nutritional 
intake in hospitalised older adults. 
 
September 2007  
Patient interviews 
Adrienne Young, Merrilyn 
Banks, Alison Mudge, Lynda 
Ross 
Gain patient perspective of 
mealtime environment and 
barriers to nutritional intake 
Mealtime observations
1 
Adrienne Young, Merrilyn Banks, 
Alison Mudge, Lynda Ross 
Describe mealtime environment and 
barriers to nutritional intake, describe 
nutritional care processes. 
Prospective patient cohort study
1 
Alison Mudge, Lynda Ross, 
Adrienne Young, Merrilyn Banks, 
Liz Isenring  
[255] Appendix I 
Observational study to describe and 
prioritise factors related to poor 
nutritional intake in medical 




Nutrition Screening and 
Assessment Tools 
Adrienne Young, Sarah Kidston, 
Merrilyn Banks, Alison Mudge, 
Liz Isenring  
[282] Appendix I 
Validate existing tools in  
elderly inpatient sample  
December 2007  
March 2008  
Note: 
- HUNGER was conducted prior to PhD enrolment (PhD enrolment: January 2009)  
- The lead researcher for each component of the study is highlighted in bold text  
- 1Data from patient cohort study and systematic mealtime observations are used in the EAT 
project as pre-intervention data. 




Adrienne Young, Merrilyn 
Banks, Lynda Ross, Alison 
Mudge 
Measure compliance with 
nutrition care processes 
 






Encouraging Assisting and Time to EAT (EAT) 
Objective: Compare the impact of three feeding assistance models on nutritional intake 
of elderly patients admitted to Internal Medicine wards at RBWH 
 
Corresponds to “Feasibility/ Piloting” stages of Medical Research Council framework 
[1] 
Study 1: Evaluation of mealtime assistance interventions 
Adrienne Young, Alison Mudge, Merrilyn Banks,  
Lynda Ross, Lynne Daniels 
Appendix I 
 Evaluate and compare the impact of interventions on process 
(mealtime assistance, interruptions, staff activities) and nutritional 
outcomes of elderly medical inpatients. 
Study 2: Qualitative study 
Adrienne Young, Lynda Ross, Merrilyn Banks, 
Alison Mudge, Lynne Daniels 
 Gain understanding of staff perceptions of the mealtime experience 
after implementation of mealtime assistance interventions. 
January 2009 
PhD Enrolment 
September 2008  
June 2009 
 Note:  
- Findings from the HUNGER study were used by the PhD candidate to inform design and implementation 
of the EAT mealtime assistance interventions, and served as “pre-intervention data” in Study 1 and 3. 
Study 3: Sustainability study  
Adrienne Young, Merrilyn Banks, Alison Mudge, 
Lynda Ross, Lynne Daniels 
 Determine sustainability of  mealtime assistance interventions at six 
months 
Study 1: Design & implement mealtime assistance interventions 
Adrienne Young, Alison Mudge, Merrilyn Banks,  
Lynda Ross, Lynne Daniels 
 AIN-only:  Additional assistant-in-nursing (AIN) with dedicated 
nutrition role 
 PM-only:   Multidisciplinary approach to meals, including Protected 
Mealtimes 




Observational studies of nutritional intake in elderly hospital patients 
Reference Participants 
 
Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 
with poor intake 
Comments 
 
Patel [52] n=100 acute elderly 
inpatients aged ≥65 
years 
 




Multiple methods to assess intake 
at 425 meals (nurse observations, 
food charts, case notes and 
interviews), recorded twice 
weekly until discharge. 
 
Poor intake defined as <75% of 
meal consumed. 
 
Energy provided by meals:5325kJ 
 
Patient interviews to elicit reasons 
for poor intake.  
Mean energy or 
protein intake not 
reported. 
 
Poor intake at 67% of 
meals. 
Most common reasons cited 
for poor intake:  
- Acute illness (43%) 
- Confusion (28%) 
- Anorexia (23%) 
- Catering limitations (19%; 
not defined) 
N/A Did not provide data on 
mean energy (kJ) or 
protein (g) intakes.  
 
Note low energy content of 
meals provided – may 
underestimate prevalence 
of poor intake if compared 
to reqt. 
 
Potential for inaccuracies 
in methods used to assess 
intake and risk factors.  
Paillaud [22] n=185 acute elderly 







Visual estimation of plate waste at 
meals. 
 
Mean daily energy 
intake 6665 kJ or 117 
kJ/kg. 
- N/A Bivariate analysis: 
- Lower intake in those 
with infection vs. no 
infection  
(7177 vs. 5804kJ, 
p<0.001). 
Multivariate analysis: 
Increased likelihood of 
infection with every 
4.18kJ decreases in 
energy intake  
(OR 1.002, 95% CI 
1.001-1.002) 
Did not compare intake to 
reqt. Limited detail on 
methods of food intake 
data collection. 
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Reference Participants 
 
Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 







n=427 acute elderly 
inpatients aged ≥75 
years 
 
Mean age 85±6, 
45% male  
 
France 
Visual estimation of plate waste 
for individual meal components at 
meals. 
 
Poor intake defined as <2508kJ/d 
 
Energy provided by meals: 
7524kJ. 
Mean energy or 
protein intake not 
reported. 
 
Poor intake in 19% of 
participants 
N/A Poor intake group more 
likely to be discharged 
to RACF (OR 2.5, 95% 
CI 1.4-4.6) 
Did not provide data on 
mean energy (kJ) or 
protein (g) intakes, or 




n=49 acute elderly 
inpatients 
 




Weighed plate waste of individual 
meal components at meals and 
afternoon tea (over 5 consecutive 
days). 
 
Risk factors:  
- catabolic diagnosis 
(inflammatory markers, 
infection, heart/respiratory 
failure, post-surgical, pressure 
ulcers or hyperthyroidism) 
- documented dysphagia, ADL 
dependency, dementia, 
depression, medication use, 
“meal nursing”, “bed meal” 
- length of stay 
Mean energy or 




Lower energy intake for  
- Catabolic group: 5748 
vs. 6416 kJ; 105 vs. 
115kJ/kg 
- Those with ADL 
dependence:5463 vs. 
6968 kJ 
- Those with dysphagia: 
4326 vs. 6182 kJ 
N/A No multivariable 
modelling of risk factors to 




Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 
with poor intake 
Comments 
 
Henry [54] n=17 acute elderly 








Weighed plate waste at meals for 
2 days. 
 
Compared intake to EER 
(estimated REE multiplied by 
1.27). 
Mean daily energy 
intake: 2806 kJ 





Intake compared to 
reqt: 45% of EER; 
100% did not meet 
EER. Intake 
>0.75g/kg in 47% 
participants. 
N/A N/A Small sample 
 
No data presented on 
energy and protein content 
of meals provided. 
Shahar [57] 
 
n=120 acute elderly 
inpatients ≥60 years 
old 
 
Mean age 68 (range 
60-74), 45% male. 
 
Malaysia. 
Weighed plate waste at lunch and 
dinner; patient recall at breakfast 
and mid-meals.  
 
Compared intake to EER (not 
described). Defined dietary 
inadequacy as: ≥5 nutrients ≤66% 
of recommendations (incl. 
micronutrients). 
Mean daily energy 
intake: 4782 kJ 
Mean daily protein 
intake: 42 g 
 
Intake compared to 
reqt: 85% did not 
meet EER; 69% did 
not meet protein reqt.  
 
Bivariate analysis: 
Low dietary adequacy more 
common for: 
- females (63% vs. 43%, 
p=0.026) 
- those on diabetic diet 
(31% vs. 12%, p=0.017). 
- those not taking mid-
meals (21% vs. 4%, 
p=0.008). 
 Difficult to interpret intake 
compared with reqt due to 




modelling of risk factors to 
account for confounding 
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Reference Participants 
 
Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 






















Weighed plate waste of 
individual food items at lunch 
and dinner over 28 day period.  
 
Mean energy and protein 
provided by meals: 10191 kJ, 
67g protein 
Mean daily energy 
intake:  5764 kJ 
Mean daily protein 
intake: 44 g  
 
73% of patients 





N/A N/A Assumed intake at 
breakfast and mid-meals 
(2508 kJ, 14g protein) 
 




Mean age 74±6, 
98% male. 
 
United States of 
America  
 
Visual estimate of plate waste 
(and enteral tube feeding/ 
parenteral nutrition) for first 3 
days of admission and then 
every second day until discharge 
 
Compared intake to EER 
(estimated REE multiplied by 
activity factor). Defined poor 
intake as <50% of EER 
 
Patient interview/observation to 
elicit reasons for poor intake.   
Mean daily energy 
intake: 6000 kJ  
 
Intake compared to 
reqt: 75% of EER. 
21% participants 
consumed <50% of 
reqt. Only 8.5% 
met/exceed reqt. 
Bivariate analysis: 
Poor intake more common 
for  
- those with higher BMI, 
mid-arm circumference, fat 
stores 
- surgical patients, elective 
admissions, good/excellent 
self-reported health, 
- have gastrointestinal 
disease or stroke 
 
Reasons for poor intake: 
- fasting (43%) 
- dislike meals (21%) 
- nausea (13%) 
- lack of feeding assistance 
(<5%) 
Multivariable analysis: 
Poor intake group more 
likely to: 
- be functionally 
dependent at 
discharge  
(RR 2.3, 95% CI 1.1-
4.6) 
- die in hospital  
(RR 8.0, 95% CI 2.8-
22.6) 
- die within 90 days 
(RR 2.9, 95% CI 1.4-
6.1) 
High prevalence of fasting 
without enteral tube 
feeding/ parenteral 
nutrition, which may 
explain why elective 
surgical patients were 
more likely have low 
intake. 
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Reference Participants 
 
Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 







aged ≥70 years 
 
Mean age 79 ±6, 
45% male  
 
Italy 
Estimated intake at meals and 
via enteral tube feeding or 
parenteral nutrition. 
 
Compared intake with EER 
(estimated BMR x 1.65). 




Mean daily energy 
intake: 63-69% of 
EER 
 
Multivariate analysis:  
Poor intake was more likely 
where: 
-  BMI <22  
(OR 1.73, 95% CI 1.33-
2.24)  
- ADL dependency (OR 
1.34, 95% CI 1.03-1.73) 
Multivariate analysis:  
Poor intake group more 
likely to: 
- Die in hospital  
(OR 1.87, 95% CI 
1.21-2.85) 
Limited detail on methods 
of food intake data 
collection or energy and 
protein content of meals 
provided. 
 






aged ≥70 years 
 




Visual estimate of plate waste at 
meals (mid-meals reported by 
nursing staff)  
 
Energy provided by meals meets 
93-115% of estimated reqt 
 
Compared intake with EER 
(estimated REE x 1.65). Defined 




Mean daily energy 
intake: 50-65% of 
EER 
Bivariate analysis:  
Poor intake more common in 
those who had: 
-  poor appetite 
(56% vs. 9%, p=0.001),  
- chewing difficulties  
(83% vs. 63%, p=0.002)  
- found meals less 
appealing  
(85% vs. 51%, p=0.02) 
N/A Did not provide data on 
mean energy (kJ) or 










elderly inpatients  
 





those from RACF 
United Kingdom 
Weighed plate waste record for 
all meals (average of 3 days 
intake over 4 weeks) Mid-meals 
recorded by nursing staff 
 
Energy provided by meals: 
6600-8200kJ 
 
Compared intake with EER 
(measured REE x 1.3) 
Mean daily energy 
intake: 4800 kJ 
 
Intake compared with 
EER: 80% of EER 
(SD 24%
1
) , average 
daily energy deficit: 
1300kJ/d 






Small sample, no 
description of how sample 
was selected 
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Reference Participants 
 
Methods  Mean intake 
 
Risk factors for poor 
intake 
Outcomes associated 
with poor intake 
Comments 
 
Deutekom [51] n=104 acute 
inpatients, median 
age 61 years 
 
Netherlands 
Visual estimate of plate waste of 
individual meal components at 
meals and weighed measure of 
total plate waste at lunch meal. 
 
Mealtime observations for 
interruptions, non-validated 
appetite scale. 
Mean total plate 
waste of 43% 
(weighed) 
Multivariate analysis: 
Appetite most significant 
predictor of plate waste (OR 
1.4
1






Interaction between appetite 
and interruptions, with 
interruptions having more 
impact on plate waste for 
those with poor appetite. 
N/A Did not provide data on 
mean energy (kJ) or 











≥65 years  
 
Age range 65-83. 
 
United States of 
America 
Weighed plate waste at meals 
and mid-meals 
 
Menu provides: energy 10630 
kJ/d (range 5484 – 17677), 104 
g protein/d (range 48 – 161). 
 
Compared intake to EER 
(estimated REE multiplied by 
injury factor; protein reqt 
0.8g/kg/day) 
Mean daily energy 
intake: 4853 kJ 
Mean daily protein 
intake: 47g  
 
Intake compared to 
reqt: 56% of EER; 
69% protein reqt. 
 
Bivariate analysis 
- No gender differences. 
- Patients <65 years 
consumed more than 
elderly (8222 vs. 4853kJ; 
78 vs. 47 g) 
N/A Small sample 
 
Minimal description of 
intake data collection 
methods 
1
calculated from data presented in paper 
kJ: kilojoule, g: gram, N/A: not applicable, reqt: requirement, ADL: activities of daily living, EER: estimated energy requirements, REE: resting energy expenditure, RACF: 
residential aged care facility, OR: odds ratio, RR: relative risk, CI: confidence interval 
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Appendix C 
Observational studies of the Nutrition Care Process in the hospital setting 
 Participants Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 







Acute hospital patients from 370 
wards from 56 hospitals (all 
admissions on a single day) 
 




- Report on nutritional care from 
ward staff  
N/A N/A 31% of malnourished 
patients received ONS, 
8% received tube 
feeding or parenteral 
nutrition 
9% of patients had 
weight and height 
measured/ 




Acute hospital patients (all 
admissions to Spanish hospitals 
over 24 month period) 
 
Mean age 71, 55% male. 
Multi-centre cohort study. 
 
- Database review: hospital 
minimum data set for ICD-10 
diagnoses of malnutrition 
between 2005-07 
1.4% of patients 
correctly diagnosed 
with malnutrition 





n= 2094 acute hospital patients 
≥75 years, convenience sample 
from 140 geriatric wards 
 
Mean age 84±5, 29% male 
 
32% malnourished, further 36% 




- Patient assessment 
- Report on nutritional care from 
ward staff 
31% of wards had 
nutrition screening 
procedures. 




70% had procedures 
for weighing patients 
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Reference Participants 
 
Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 





n=21007 acute hospital patients, 
convenience sample from 325 
hospitals  
 
Mean age 63±18, 49% male 
 





- Patient assessment 
- Ward staff report of nutritional 
care 
52% of wards had 
nutrition screening 
procedures 
N/A 20% of at risk patients 
received ONS;  
20% received tube 
feeding. 
N/A 
Volkert [106]  
 
Germany 
n=205 acute hospital patients 
aged ≥75 years, consecutive 
admissions. 
 
Mean age 83±5, 31% male 
 
60% malnourished (SGA); 90% 
at risk or malnourished (MNA). 
Prospective cohort study 
 
- Patient assessment 
- Medical chart audit 










n=6021 acute hospital patients, 
convenience sample from 50 
hospitals (volunteered to 
participate; 35% response rate) 
 
Mean age 67±16, 47% male 
 
15% malnourished (BMI, weight 




- Patient assessment  
- Report on nutritional care from 
head of department and site 
co-ordinator. 
 
40% of patients were 
screened for 
malnutrition 
~50% of malnourished 
patients were seen by 
dietitian 
<5% of malnourished 
patients received 
nutrition support 




 Appendices 267 
Reference Participant characteristics 
 
Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 
Weight and intake 
monitoring 
Suominen [102]  
 
Finland 
n=1043 sub-acute patients, 
convenience sample from 7 long-
term hospitals 
 
Mean age 81±11, 25% male  
 
58% malnourished, further 41% 
at risk. (MNA)  
Multi-centre cohort study 
 
- Patient assessment 
- Report on nutritional care 
 
Same nurse conducted patient 
assessment and completed report 
25% of patients 
correctly identified as 
malnourished by 
nurses 
N/A 17% received nutrition 
support (ONS) 
N/A 
Gout [117]  
 
Australia 
n=275 acute hospital patients, 
consecutive admissions 
 
Mean age 60±20, 53% male. 
 
23% malnourished (SGA) 
Prospective cohort study over 5 
week period. 
 
- Patient assessment 
- Medical record review on 
malnourished patient 
15% of patients 
correctly diagnosed 
with malnutrition 
45% of malnourished 





n=46 acute hospital patients, 
convenience sample from 2 
wards 
 
Mean age 65.  
Cross-sectional study, one day 
spot surveys over 3 month 
period.  
 
- Medical record audit 
61% of patients 
screened on gastro 
ward, 17% on medical 
ward  




n = 240 acute hospital patients, 
convenience sample of patients 
from 4 wards (gastro, medical) 
 
Mean age on ward: 59 years 
(gastro), 67 years (medical) 
35% at risk (MST or MUST) 
Cross-sectional study 
 
- Patient assessment 
4% of patients on 
medical ward screened 
for malnutrition, 45% 
on gastro ward 
screened. 
 
8% correctly identified 
as at risk by nurses. 
N/A N/A N/A 
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Reference Participant characteristics 
 
Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 





n=100 acute hospital patients, 
consecutive admissions 
 
Mean age 82±6, 50% male 
 
30% malnourished, 61% at risk 
(MNA) 
Prospective cohort study 
 
- Patient assessment on 
admission 
- Medical record review 
N/A 15% required dietetic 
review – only 50% 
were referred. 





n=324 acute hospital patients, 
consecutive admissions 
 
Mean age 60±19, 44% male 
 
32% were malnourished 
(BMI<20 and/or SNAQ ≥2) 
Case series study. 
 
- Patient assessment 
- Medical record review 
N/A 24% of malnourished 
seen by dietitian 
34% of malnourished 
received nutrition 
support 
41% of malnourished 










n=69 acute hospital patients, 
consecutive admissions during 
study periods 
 
Mean age 66, 42% male 
 
69% malnourished (determined 
by SGA) 
Prospective cohort study, 
conducted for 10 day period 
during 3 study periods 1-2 
months apart. 
 
- Patient assessment  
- Medical record review 




<33% of patients had 
documentation of 
malnutrition risk  
12% of malnourished 
seen by dietitian. 





n= 1753 doctors and 2759 nurses 
(30% and 46% response rate, 
respectively) from acute hospital 
setting, units randomly selected 
from doctor’s national database.  
Cross-sectional study 
- Mailed staff questionnaire. 
N/A N/A N/A Procedures for: 




- recording intake:35% 
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Reference Participant characteristics Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 






n=634 acute elderly patients, 
convenience sample from 12 
randomly selected hospitals 
 
Median age 71 (range 18-102), 
44% male 
 





- Patient assessment (conducted 
by hospital staff)  
- Medical record review 
(conducted by researcher) 
8% of patients had 
nutrition assessment 
4% seen by dietitian.  14% recommended for 
nutrition support 
(dietary intervention) 
64% had weight 
documented  
 









n=750 acute hospital patients, 
randomly selected sample from 3 
hospitals 
 
Mean age 60±1 
 





- Data from nurse on nutritional 
care processes  
- Patient assessment on 
admission 
59% of patients 
screened for 
malnutrition 
N/A 47% of at risk patients 
had nutrition care plan 
39% of at risk 
patients had weight 
documented  
 





n=4000 acute hospital patients, 
randomly selected from 25 
hospitals. 
 
Mean age 51±18, 55% male 
 




- Patient assessment  
- Medical chart audit 
19% of patients 
correctly diagnosed 
with malnutrition 
N/A 4% received ONS,  
6% received EN 
 
15% had no weight 
documented  
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Reference Participant characteristics Methods  Nutritional Care Processes 
Malnutrition 
screening/ diagnosis 
Dietetic referral Provision of nutrition 
support 





n= 395 doctors and 462 nurses, 
randomly selected from 40 
hospitals 
Multi-centre study 
- Mailed staff questionnaire 




N/A 27% report no nutrition 
therapy provided to 
those with “insufficient 
nutrition” 
25% report food 
intake is not recorded, 





n= 418 acute hospital patients, 
consecutive admissions. 
 
Mean age 58±17, 50% male 
 
17% malnourished (SGA) 
 
Prospective cohort study 
 
- Patient assessment on 
admission 
- Medical record review 
No patients had a 
documented diagnosis 
of malnutrition 




5 acute hospital wards (geriatric, 
medical, surgical) 
Cross-sectional study, audit of 
practice over 14 day period. 
 
- Medical record review. 
31% of patients had 
malnutrition risk 
factors documented  
 
N/A N/A 69% patients weighed 
on admission. 
 
13% of those with 
LOS >1wk were 






n=500 acute hospital patients, 
consecutive admissions 
 




(anthropometry, weight loss) 
Prospective cohort study 
 
- Patient assessment on 
admission 
- Medical record review 
N/A 5% of malnourished 
seen by dietitian 
 
18% of malnourished 
received tube feeding 
or parenteral nutrition 
3% of malnourished 
patients had weight 
documented 
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Dietetic referral Provision of nutrition 
support 
 





n=250 acute hospital patients 
aged ≥65 years, randomly 
selected. 
 
Mean age 71±1, 99% male 
 
39% at risk of malnutrition 
(biochemical parameters or BMI) 
Prospective case series study 
- Medical chart audit 
No patients had 
documented diagnosis 
of malnutrition  
54% of at risk patients 
seen by dietitian 
13% of at risk patients 
received nutrition 
support (50% ONS) 
12% of patients had 
no height or weight 
documented  
N/A: data not available; ICD-10: International Classification of Diseases-10; MNA: Mini-Nutritional Assessment; ONS: oral nutrition support, SGA: Subjective Global 
Assessment; BMI: body mass index; MST: Malnutrition Screening Tool; MUST: Malnutrition Universal Screening Tool; SNAQ: Simplified Nutritional Assessment 




Photos taken of mealtime during the pre-implementation period were used to 
facilitate reflection on mealtime care in the “think” stage of the action research 
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Timing of meals displayed in a 
prominent place on the ward 
EAT placemats at the bedside of 
each patient 
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Point-of-care reminders of EAT concept (all interventions) 
  
Posters with EAT messages 
displayed throughout the wards 
EAT badges worn by staff at the 
launch of the project 
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Appendix E 
Human Research Ethics Committee Approval 
Queensland University of Technology 
  From:  "Research Ethics" <ethicscontact@qut.edu.au> 
To: "Ms Adrienne  Mouritz" <a.mouritz@student.qut.edu.au>, "Adrienne Young" ... 
CC: "Ms Janette Lamb" <jd.lamb@qut.edu.au> 
Date:  21/01/2009 4:55 pm 
Subject:  Ethics Application Approval -- 0900000036                                                                                                                                                                                                        
 
Dear Ms Adrienne Mouritz 
 
Re:     Preventing nutritional decline in hospitalised older adults: pilot 
 
This email is to advise that your application has been reviewed and 
confirmed as meeting the requirements of the National Statement on Ethical 
Conduct in Human Research. Your ethics approval number is 0900000036. 
Please quote this number in all future correspondence. 
 
Whilst the data collection of your project has received ethical clearance, 
the decision to commence and authority to commence may be dependent on 
factors beyond the remit of the ethics review process. For example, your 
research may need ethics clearance from other organisations or permissions 
from other organisations to access staff. Therefore the proposed data 
collection should not commence until you have satisfied these requirements. 
 
If you require a formal approval certificate, please respond via reply 
email and one will be issued. 
 
Decisions related to Low Risk ethical review are subject to ratification at 
the next available Committee meeting. You will only be contacted again in 
relation to this matter if the Committee raises any additional questions or 
concerns. 
 
This project has been awarded ethical clearance until 21/01/2012 and a 
progress report must be submitted for an active ethical clearance at least 
once every twelve months. Researchers who fail to submit an appropriate 
progress report may have their ethical clearance revoked and/or the ethical 
clearances of other projects suspended. When your project has been 
completed please advise us by email at your earliest convenience. 
 




Research Ethics Unit   |   Office of Research 
O Block Podium   |   Gardens Point Campus 
p  +61 7 3138 5123   |   f  +61 7 3138 1304 
e  ethicscontact@qut.edu.au 
w  http://www.research.qut.edu.au/ethics/ 
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Royal Brisbane and Women’s Hospital: Study 1 and 3 
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Royal Brisbane and Women’s Hospital: Study 2 
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Appendix F 
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Appendix G 
Summary of predictive equations to estimate energy requirements in the elderly. 
Predictive Equation* Setting Patient Characteristics Comments 
Schofield [340]: > 60 years  
Males: (49 x W) + 2459 
Females: (38.6 x W) + 2755 
Data from 114 trials 
across 23 countries, 
including Australia  
 
Data from 1914 - 
1983 
n=7173, healthy population, 67% 
male 
Mean age: unknown (≥60 years: 
n=88) 
Mean BMI: 22 (≥60 years: 23) 
Little data on patient 
characteristics. 
- Underestimation in people aged 60 to 70 years, particularly in obese 
subgroup [341] 
Harris-Benedict (HBE) [342] 
Males: 278 + (57.5 x W) + (20.9 x H) – 
(28.3 – A) 
Females: 2741 + (40.0 x W) + (7.7 x H) 
– (19.6 x A) 
United States  
 
Data from 1909-
1917; 4 studies at 1 
research institute. 
 
n=239, healthy population, 57% 
male 
Mean age 29 years (≥60 years: n=9) 
Mean BMI 21 kg/m
2




- Reduced predictive value for females in original study (female: r2=0.53, 
male: r
2
=0.75) , inaccuracy confirmed in elderly women [343] 
- Overestimates requirements by at least 5% in normal weight, but 
underestimates in obese and elderly [344-346]. 
Mifflin-St Joer [347] 
Male: (42 x W) + (26.3 x H) – (21 x A) 
+21 
Female: (42 x W) + (26.3 x H) – (21 x 
A) – 67 
United States  
 
Published in 1990 
n=498, healthy population, 50% 
male 
Mean age 45 years (≥60 years: not 
known, age range 19-78). 
Mean BMI 27 kg/m
2
 (BMI ≥28: 
n=112) 
- Inaccurate in critically ill patients [345] 
Fredrix [348] 
Male: 1641 + (10.7 x W) – (9.0 x A) – 
203 




Published in 1990 
n = 40, healthy population, 45% 
male 
Mean age 65 years (range 51-82) 
Mean BMI 26 kg/m
2
 (range 21 – 
31). 
- Underestimated REE in acutely ill elderly population [274] 
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Predictive Equation* Setting Patient Characteristics Comments 
Luhrmann [349] 
Male: 3169 + (50 x W) – (15.3 x A)  + 
746 
Female: 3169 + (50 x W) – (15.3 x A)  
Germany  
 
Data from 1994 – 
1998 
n = 286, healthy elderly, 37% 
male. 
Mean age 67 years 
Mean BMI 26 
- Accurate in elderly females, but overestimates requirements of elderly 
males 
Ireton Jones [350] 
Non ventilated equations, NB: predicts 
TEE, 
BMI < 27: 2629 – (46.2 x A) + (104.5 x 
W) 
BMI > 27: 2629 – (46.2 x A) + (104.5 x 
W) – 2546  
United States  
 
Published in 1992 
n = 200, hospital patients (intensive 
care), 68% male. 
Mean age 43 (range 15 – 80) 
Mean BMI unknown, 8% obese. 
- In critically ill patients, underestimates in obese and overestimates in non-
obese [345] 
Alix [274] 
BMI <21: 21.4 Cal/ kg (89.4 kJ/kg) 




Data from 2003 – 
2005 
n = 90, hospital patients (acute and 
rehabilitation geriatric, mixed 
medical diagnoses). 33% male 
Mean age 79 years 
Mean BMI 27 kg/m
2
 
- Predicted REE ±10% of measured REE in 50% of acute elderly inpatients, 
similar accuracy to HBE and Fredrix equations [351].  
- Equation does not account for differences in requirements for obese people. 
*Predicts resting energy expenditure (REE) in kilojoules, unless otherwise stated.  
Equations are calculated using weight (W) in kilograms, height (H) in centimetres, age (A) in years. BMI = Body Mass Index, HBE: Harris-Benedict equation  
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Appendix H 
Question guide for staff focus groups 
 
All focus groups: 
 Tell us about the nutrition assessment process? (i.e. How are people 
identified as malnourished? What happens when someone is found to be 
malnourished?) 
 When an at-risk patient is identified, what does this mean to you (in terms 
of patient care)? 
 Do you think that all patients who require extra nutrition care receive it? 
 Tell us about the routine at meal times? 
 What are the main reasons for patients missing out on meals or not eating 
enough? 
 
AIN interventions (AIN-only and PM+AIN):  
o What impact did the Intervention AIN have on how the ward operated 
at mealtimes? 
o What impact did this have on how you operated at mealtimes? 
o Would you like to continue with having an extra AIN on your ward? 
Could you foresee any barriers/ issues with continuing this on your 
ward? 
 
PM interventions (PM-only and PM+AIN):  
o What impact did “Protected Mealtimes” have on how the ward 
operated at mealtimes? 
o What impact did this have on how you operated at mealtimes? 
o If it were up to you, would you like to continue with having 
“Protected Mealtimes” on your ward? Could you foresee any barriers/ 
issues with continuing this on your ward?  
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Appendix I 
Peer reviewed publications (in related area to the PhD research)  






Young A, Banks M, Mudge A, Ross L, Daniels L. Encouraging, Assisting and Time to EAT: 
Protected Mealtimes in the Australian Context. 16th International  
Congress of Dietetics. Sydney, Australia. Nutrition & Dietetics. 2012;69(Suppl. 1):24-5. Oral 
presentation: New Researcher Award 
 
Protected Mealtimes is a strategy in hospitals in the United Kingdom, whereby non-urgent 
patient interruptions are limited at mealtimes in order to improve intakes.  Recent evaluation 
studies report difficulties in implementing Protected Mealtimes in the UK with limited 
improvement in patient outcomes.  This has not been explored in the Australian context. 
Protected Mealtimes were introduced on medical wards of a large teaching hospital in 
Brisbane, Australia. Rather than focusing only on mealtime interruptions (as per Protected 
Mealtimes in the UK), an action research approach was used to create a mealtime 
environment where nursing, medical and allied health staff provided enhanced assistance and 
encouragement. Data were collected on consented patients aged ≥65 years (pre-intervention: 
n=115, post intervention: n=81). Process outcomes were measured, including mealtime 
assistance and interruption levels. Food intake was visually estimated on a single day during 
first week of hospitalisation, with energy intake calculated using food composition data and 
compared with estimated requirements. There was no significant difference in mealtime 
interruptions. However, significantly more feeding dependent patients received mealtime 
assistance (96% vs. 61%, p<0.001). In addition, significantly more patients met their 
estimated energy requirements (26% vs. 8%, p=0.001). Protected Mealtimes can achieve 
improved process and nutritional outcomes, when implemented using an action research 
approach. A focus on mealtime assistance and encouragement, rather than just “protecting” 
the mealtime, is essential.  However 74% of patients still failed to meet nutritional 
requirements, suggesting a need for multiple strategies to increase the nutritional intake of 
elderly inpatients. 
 
Young A, Mudge A, Banks M, Ross L, Daniels LA. Early engagement of ward staff in new 
models-of-care improves nutritional care processes for elderly inpatients. Dietitians 
Association of Australia 28th National Conference 2010, Melbourne, Australia. Nutrition and 
Dietetics. 2010;67(Suppl. 1):15. Oral presentation: Best of the Best plenary session. 
 
Up to 50% of elderly hospitalised patients are malnourished. Nutritional care processes 
(including screening, assessment and monitoring, and oral nutrition support) are important 
strategies in managing malnutrition, but are not always implemented in all at-risk patients. 
This study aimed to assess improvements in nutritional care processes for older medical 
inpatients through early engagement of staff in new models-of-care. Interrupted time series 
design was used, with data collected pre-intervention (n=115) and post-intervention (n=141). 
Consented patients aged ≥65 years were recruited from participating medical wards at 
RBWH. Ward staff were engaged in design and implementation of three new models-of-care 
to improve assistance and encouragement with nutritional intake (A: additional staffing 
resources, B: protected meal-times, C: A+B combined). Data were collected on completion of 
malnutrition screening and admission weight, dietitian referral, oral nutrition support and 
meal-time assistance. Analysis used chi square tests. Improvements were seen for all models-
of-care: increased completion of malnutrition screening (pre: 75% vs. post: 88%, p=0.007) 
and admission weight (44% vs. 65%, p=0.001). No difference in dietitian referral rates, but 
oral nutrition support increased (21% vs. 56%, p<0.001). Level of feeding assistance 
increased from 26% to 79% (p<0.001), regardless of whether additional staffing resources 
were used in the strategy. Early engagement of ward staff in design and implementation of 
new nutritional models-of-care improves nutritional care processes and increases levels of 
meal-time feeding assistance with and without additional staffing resources. 
 
 
 
 
